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Piefacc 


Su\CE m DIsco^XRY the rocnigem ray has aisumctl an increasingly 
important role in the stud) of the unnar) tract, Sc\-cral books on 
the subject are aNailabIc. It seems to us hoviC\-cr that there u a 
pbcc for a lou priced handbook in uhich the roentgen appear 
ances of the more common and some of the uncommon lesions 
are a\'ailable for read) reference to the student practitioner 
nrologist and radioIogisL 

It IS difficult for radiologuts not to be unduly mOuenced by 
the radiographic findings We wish to emphasue, tlicrcfore that 
in determming the status of the unnar) tract it is necessary to 
correlate all chnial and laboratory data mih the roentgen find 
ingj before omMOg at a final diagnosis In m‘ery case illuitrat 
mg pathologic ins-oUement, t\-c ha\-e examined the hospital rec 
ord of the pauent and it u to a large extent upon the study of 
all available inforraauon that our diagnoses hair been based 
We bcliexe hoKCs-cr that a too lengthy discussion of the clinical 
and laboratory data would defeat the purpose of a book of this 
t)pc and u*c hasr therefore stressed the radiographic findings 

Beausc no ts\o lesions or in fact no l^^o normal structures 
appear exactly alike tve ha\c shown ses’Cnil examples of esery 
condition whereser possible Likemse we hase included un 
related conditions which may resemble urinary tract lesions or 
at least arc frequently eiicounicred in the roentgenographic ex 
tminauon of the urinary tract. 

^\ e ha\e used only cases studied radiographically at the State 
Unuenuy of Iowa Hospitals. WTule the arailablc material u 
extensive it a not all inclusive A\e bclie\-c howeter that onU 
a few of the extremely rare conditions ha\c escaped our obsena 
UOD 

In order to dcinomtraic better the reproductions of the radio- 



Table of Coitlnth 


Iniioduction 


The Ktdnc\ 

Normal Kidney 
Normal Renal Pelvct 
\artatiom 
Pjdorcnal Baciflovk 
Penetrauon br Catheter 
Congenital XnomaUes 
Double Kidney 
Hypoplasu 
Honeshoe Kidney 
Ectopy 
C)U5 

Polycytiic Diseaie 
Mm-ablc Kidney 
Nephrolithiasis 
Multiple Calculi 

Stag Horn Branching or Coni Calculi 
Calculi of Little or "No Calciuiu Conicni 
Calycine Dncrtlculuni 
Nephrocalanosis 
Unusual and Cvstme Slones 
Gallstones Simulating Renal Calculi 
Calculi and Biliary Calcification 
Pancreatic Calculi 
Calafied Renal and Splenic Artencs 
9 


n 


lb 

16 

26 

N. 

Ml 

■10 

-12 

^\ 

10 

•iO 

52 

50 

58 

60 

02 

Ot 

06 

68 

70 
72 

71 



Preface 


graphs, we have aibitiaiily divided the book into sections on 
the kidney, uretei, bladdei and uietlna By including only the 
peitinent segment of the uiinaiy tiact in tlie illustiations, less 
reduction in size has been necessaiy All lepioductions show 
the structuies at 37 pel cent of actual size Necessity has foiced us 
to do all the photogiaphic woik oui selves No letouching oi 
photographic dodges have been employed 

Without the caieful and thoiough study of the patients by 
the Department of Urolog}', this book would not be possible 
Not only have we been peimitted fiee use of then lecoids, but 
the advice and assistance of Di N G Alcock and Di Rubin H 
Flocks have fiequently been requested and always willingly 
given We therefoie feel deeply indebted to the Depailment of 
Urolog}' and to Di Alcock and Di Flocks m pailiciilar and 
wish to expiess our appreciation and giatitiide foi then help 
Mr H A Simons and the staff of the Yeai Book Publisheis have 
cooperated fully in the piepaiation of tins book and aie also 
deserving of our sincere thanks for then able assistance 

We appreciate the fact that the infonnaiion contained in Lins 
book is a synthesis not only of oui own obsei rations but also of 
those of many uiologisls and ladiologisls of the pieceding dec- 
ades With familial ity bied of daily contact and discussion of a 
subject. It must be granted that it is frequently impossible to 
determine whether opinions aie based on oiiginal obsei rations, 
independent or othciwisc, oi whether they aie based on 
ideas transmitted fiom oui preceptors and accepted as om 
own when the souicc of information has become vague oi 
forgotten To this gioup of unnamed and sometimes unknown 
obseivers, without whose woik the picluic would be mucli less 
complete, ive also v'lsli to acknowledge oui debt 

-H D K 

-C L G 


Iowa City, Iowa 
June, 1944 
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Inti oductioii 


It u not alw.'ays possible or practical to prepare patients for 
roentgen cNarainauon of the unnarx tract. Particularly is this 
true xvhen such attempts at prcparauon frequently result m the 
accumulation of more gas and Quid in the intestines than ssas 
prcxiously present Because of tins routine preparation is noi 
employed in this hospital Teclmical procedures should be scni 
pulously controlled. This meaiu 

1 Imraobiliration b) a compression band and instructions 
to the patient about holding his breath 

2. Selection of technical factors based on meastirenient of 
the patient 

S Careful inspection of accessones and panicularly the 
axoidance of use of intensifying screens that are Hom 
or stained 

4 Careful positioning 

5 The taking of a suffiaeni number of films 

The preliminary or flat film is a prcrequuiie to prarticallv cscry 
radiographic examination of the imnary tract. It usually docs 
not gise all the information desired, but it fonus a basis from 
which lo proceed •V plain film of the urinary tract should in 
elude all of the tract. Both kidney's should be outlined so that 
then- size shape and position can be determined. Both psoas 
shadoxvs should be seen. The outline of the bladder can frequent 
ly be obsersed parucularly if it is duiendcd. Many lesions of 
the urmars tract may be suspected, diagnosed or ruled out from 
films of the unnaxy tract obtained isithoui contrail medium, 
Ruhng out a lesion may be as valuable as making a posilis-e 
diagnosis 

Lnnarv calculi arc perhaps the most frequent lesions obserred 
on ihe plam film. Abnormal calafications such as are seen 
IS 
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with tuberculosis of the kidney or renal tumor, are readily dis- 
cernible, although the exact diagnosis may not be apparent 
Tumors and cysts of the kidney can frequently be recognized by 
the distortion of the renal outline or the actual visualization 
of the tumor Anomalies of form and position, such as the horse- 
shoe or fused kidney, can at times be seen on plain films, and 
likewise ectopy or agenesis may be suspected from failure to visu- 
alize the renal shadow 


TIic Ktdney 



[16] Kidney: Dlormal 


THE NORMAL KIDNEY The sliadow of the normal 

kidney can usually be seen on a radiograph o£ good quality be 
cause the adipose capsule is less opaque to the roentgen rays 
The kidney has a well known and characteristic shape The 
longitudinal axis is normally directed downward and lateral and 
the transverse axis backward and lateral The position usually 
varies with the habitus of the individual, however, and is rela 
tively higher in the sthenic than in the asthenic 
'^Vith the patient supine, the kidneys usually he between the 
level of the upper border of the eleventh dorsal and the lower 
border of the third lumbar vertebra, and the right kidney usu 
ally lies slightly lower than the left There is normally a slight 
shift in position with respiration and change of position of the 
patient 

THE NORMAL RENAL PELVIS The radiographic 

anatomy of the normal renal pelvis is best studied by means of 
retrograde pyelograms, using a contrast medium of increased 
density, although air may also be used as a less dense contrast 
substance Retrograde pyelograms distend and to some degree 
distort the pelvis, but the better filling and increased density of 
the contrast medium usually give better diagnostic radiographs 
Excretory pyelograms may be adequate for the study of the nor- 
mal pelvis or congenital anomalies without other disease Fre- 
quently with disease, however, there is limited or absent function 
so that the excretory urograms may be indeterminate We have 
shown retrograde pyelograms wherever possible, therefore, be- 
cause they not only ha%c better reproducing qualities but on the 
whole also gne more information 

The renal pehis and calices show' great individual variation 
\VhiIe all normal pyelograms more or less resemble each other, 
no two kidnejs are c\cr quite alike The normal pyelogram must, 
therefore, become a concept rather than a well defined entity 
In genera], the renal pehis is conical and its apex is eontinu 
ous with the ureter The base is directed upward, outw'ard and 
backward, and there are usually two, perhaps three or e\cn four, 
major cahees branching from it From six to 12 minor calices 
mas be seen arising from the major calices These hkew'ise show 
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great \-anation m size shape nnd disinbution as ts’cll as in 
number 

The p^elograms shoum on page 19 arc considered normal 
One secs that the pelNW sary greatly in shape as uell as in 
capaaty The upper and lower major caliccs arc usuall) casil) 
identified as can be obscn'cd on all the pjeJograms It is at 
times difficult, howeser to distingiilsb a middle major calix from 
a minor calix whidi arises from the pcUis or from another 
major calix close to the pehas 

It IS of little imponance in an indisidual case if one is un 
able to determine the number of major or minor caliccs from 
the p^elogram. Some arc likely to be obscured by the opaque 
material when the calix lies either directly m front of or behind 
the pchis. Obtaously those shown m profile and without super 
imposition are seen besL 

The term calix means "cup'* and the minor caliccs arc in 
fatt cup-shaped, with the renal papillae projeaing into the out 
er or open end. The bnm of this cup or fomix u nonnally well 
defined and sharji although a too tvics in sac and thickness in 
different indisiduali and in different phases of penstalsis. The 
determination of the sharpness of this bnm is important for the 
first sign of disease may be the blunting of a minor calix. The 
caliccs \-ary in sue not only In different kidneys but often in the 
same kidney When seen end-on a calix apj>cars as a drclc with 
a less dense center WTicn a u supenmposed oscr a portion of 
the peUa a arcuUr shadow of ^ublc density u formed and 
must not be mistaken for a caladiu 

[Nonnal mul pdvw eonllniurd on p€g^ 18 ] 
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The pyelograms shown opposite aie considered not only 
noimah but typically so, without unusual variations 
A —Normal retrograde right pyelogram showing three majoi 
calices The minor calices are sharp and clear-cut 

B — Noimal retiograde right pyelogram One minor cahx 
viewed end-on (en face) appears as a ciicle with a less dense 
centei owing to the papillary impression One minor caliv is in 
full profile and shows a noimal crescent shape with sharp 
borders 

C — Nonnal retrograde right pyelogram showing slight varia- 
tion in appearance from the preceding 
D —Nonnal retiograde left pyelogram showing calices shaip 
and clear-cut The minor calices vary in size 
ii —Normal retiogiade left pyelogram The major calices are 
shoit and the pelvis is propoitionately large 

F— Noimal retiograde left pyelogiam showing a small pelvis 
which IS essentially a continuation of the ureter 

G— Normal letiogiade pyelogram showing variation in size of 
the minor calices All are sharp and there is no blunting of the 
fornices 

H —Normal retiogiade right pyelogram showing two majoi 
calices The minor calices show variation in size 
/—Normal retrograde right pyelogram showing an ill-defined 
lower major calix but a well outlined upper major cahx 
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VARIATIONS The pyelograms opposite are of pa 

tients for ivhom a diagnosis of no renal disease was made after 
consideration of all clinical and laboratory data We consider 
them normal variations, although some approach the almormal 
A —In this retiograde right pyelogram, the necks (infundibula) 
of the minoi calices are unusually long, and the upper portion 
of the peh'is is distorted by the stiff cathetei 
B —The upper ureter is coiled on itself I’liis is perhaps the 
result of slight ptosis of the kidney in addition to fixation of the 
lower ureter by the catheter Such an appearance should not be 
confused wuth a stricture, which finding persists on repeated 
examinations and is accompanied by signs of obstruction 

C —The minor calices appear to arise directly from tlie pelvis, 
with no well defined major calices present 

D —This entirely normal pyelogram shows unusually sharp 
minor calices with prominent renal papillae, due probably in 
part to an emptying phase of peristalsis of the minor calices 
E —A minor calix is superimposed on the upper major calix, 
giving a dense circular shadow The upper end of the ureter is 
also looped on itself, producing an optical cross-section The stiff 
catheter is responsible for this finding These normal shadows are 
frequently mistaken for stones by the novice 

F —The ureter shons an unusual attachment to the pelvis, and 
there appears to be some rotation of the kidney 

G —This pelvis is bifid but has one ureter— a common con 
genital, but entirely normal, \ariation 

H —Here the major calices are unusually broad and short, 
i\ith the minor calices set deep into them 

/—This pselogram shoi\s a pehis which is slightly larger than 
usual, but the minor calices are sharp and clear-cut 7 he clinical 
and laboraton findings were entirely negative 
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PYELORENAL BACKFLOW Pyclorcnal backflow IS 

a general term applied to the phenomenon occasionally seen m 
retrograde pyelography in which some of the injected medium 
has passed outside the pelvis and calices 

Four possibilities are recognized, and each may occasionally 
be detected on reti ograde pyelograrns These are 

1 Pyelovenous backflow 

2 Pyelolymphatic backflow 

3 Pyelotubular backflow 

4 Pyelo-interstitial backfloiv 

There is not entire agreement as to the mode of production of 
the various types of pyelorenal backflow, even though there has 
been an active interest in the subject and excellent experimental 
and clinical studies have been made by Hinman, Lee-Brown, 
Abeshouse, Narath, "Williams and many others 

Venous, lymphatic and interstitial backflow are generally be 
Iieved to occur following rupture of a calix in the region of the 
fornix Experimental evidence has been advanced both for and 
against this belief It is almost universally agreed, however, that 
pyelotubular backflow can occur from overdistention alone with- 
out rupture or renal disease In fact, the tubules of the pyramids 
have been visualized on excretory jiyelograms This does not nec- 
essarily indicate a backflow, but shows that the tubules may be 
of sufficient size to be visualized without distention beyond thal 
of excretoi*)' pressure 

Pyelorenal backfloiv as obsened on ordinary' retrograde pyelo 
grams is probably not of much clinical significance, provided a 
nontoxic medium has been used In cases showing lymphatic 
backflow. It IS perhaps ad\isable to rule out the possibility of 
chyluria, vhich has been found in patients with this phenom- 
enon 

] Pyelosenous backflow as obsened on retrograde pycio 
grams is recognized by the Msualiz^tion of one or more of the 
arcuate seins of the parenchyma These base a fairly charactcris 
(ic position, shape and anastomosis The arcuate \ems lie in close 
proximity to the fornices of the calices and are probably filled 
b\ direct rupture into the sein IVhen the seins are visualized. 



Kfdnevx Bacltflow 


ihe opaque raatcnal of the pyclogram extends outward at right 
angles to the bnm of the caltx m the form of a cortUiVe band 
fthicfa then cunes back lou’ard the long axu of the calix and 
anaitomoscj with lU fellow of the opposite side The cornplete 
loop may be tuualiicd and wath U the secondary interlobular 
veins v.hich enter die arcade at nght angles 
2 Pyclolymphatir backflow in retrograde pyelography is 
recognized by the Msualuation of ilic lympliatic channels as they 
pass medial and usually upward from the hilum of the kidney 
toward the para-aoruc lymph nodes Flicy appear as multiple 
threadlike bncs of increased density 1—2 mm in diameter and 
follovk a wavy course Small lymph nodes arc also frequently 
visualucd These arc seen as localized cnlargcracnts along the 
course of the lymphatics Tlic channels usually show a change in 
direction as they leai-e the node. Pens oscular or parenchymal 
channels mthln the kidney are difficult to see since they may 
be ovenhadosved by accompanying pyelovenous or pyclo-mtcnu 
tial collections of the opaque medium. 

5 Pyelotubular backflow u probably the only form m which 
there u a backflow in the inic sense of the word The tubules are 
filled in a retrograde direction from the calix through their 
natural opemngs m the papilla Tliis u shovm on the pyelogram 
M a sunburst effect extending from the calix into the renal pyra 
TOid. Usually this backflow extends only mto the medulla al 
though at tunes it may also insoUe the cortex, 

4 Pyelo-mtcntiiial backflow or the cxtiat-asatlon of fluid in 
the imcrsuual renal tissue u charaaenzed only by the lack of 
the regular form that is observed m the other three types It 
occurs as irregular collecuons of opaque maicnal and is inQu 
enced by the shape of the interstjual space which it occupies. 
WTien the cxiravasated fluid reaches the inuct capsule it assumes 
the contour of the kidney at this pouiL If the capsule is rup- 
tured. however the opaque medium has an amorphoiu appear 
ance as u diffuses into the pcnrcnnl space 


[Eickflow coMUaurW on pmg* H ] 
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pyelovenous backelow // —This denionsU ales 

a complete venous arcade forming a circle which arises from 
the fornix of a minor calix There is also extravasation into the 
renal sinus This patient, aged 69, was seen because of a 
tabetic crisis No renal disease was found 

B —At least three minor calices in the upper half of the kidney 
show partial filling of the arcuate veins This patient was a man 
aged 51 with a prostatic abscess The upper urinary tract was 
normal 

PYELOLYMPHATIC BACKFLOW C — I’he tip of 

the catheter appears to have pierced the infundibulum of a minor 
calix The lymphatic channels medial to and above this are out- 
lined as threadlike shadows Small nodes arc visuali/cd and the 
channels change direction as they leave the nodes The patient 
was a man aged 58 •with pulmonary tuberculosis who was studied 
because of hematuria Cystoscopy showed that the blood came 
from the opposite, or right, side The urine from the left kidney 
was normal 

D —The pelvis and calices appear fully distended, and the lym 
phatic channels arc visualized medial to tlic upper pole of the 
kidney as they course medially and upward At least one lymph 
node IS visualized The patient was a woman aged GO with hyper 
tension of 15 years’ duration The right or opposite side showed 
infected hydronephrosis The urine from the left kidney was 
normal Blood pressure was 220/130 


[BacknoA\ continued on page 26 ] 
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PYELOTUBULAR BACKFLOW A — This pyclogram 

shows a fully distended pelvis and calices and small tufts of 
opaque medium extending into the papillae from several of the 
calices This patient was a man aged 51 with Hodgkin’s disease 
The urinary tract was studied and the findings were negative 
B —This excretory pyelogram shows the tubules as they empty 
into each minor calix On the original film, definite striations 
can be seen as a sunburst effect from each calix This does not 
necessarily mean that there has been overdistention of the renal 
pelvis in this instance, but that the tubules are of sufficient size 
to be visualized without distention beyond that of excretory 
pressure The patient ivas a woman aged 63 with two small stones 
in the lower pole of the right kidney The left kidney, m which 
the tubules were not visualized, had a larger stone in the pelvis 
with hydronephrosis 

P YELO-INTERSTITIAL BACKFLOW C — In thlS 

retrograde pyelogram, tlie tip of the catheter appears to have 
penetrated the pelvic wall and to have allowed extravasation of 
the opaque material into the interstices of the kidney 
D —This film, made shortly after C and immediately follow- 
ing washing of the pelvis, demonstrates the remaining opaque 
material as an irregular collection within the interstitial tissues 
The advantages of using a nontoxic and absorbable substance 
in pyelography is at once apparent Tlie patient was a man aged 
40 who was seen because of renal colic on the right, or opposite, 
side The urologic studies of the left side were normal 
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PENETRATION BY CAIHLIER ThClC IS SOmC qUCS 

tion as to whethei oi not a cathetei can evci pieice a noimal 
renal pelvis We aie o[ the opinion that it can, although othcis 
maintain that it is only in the piesence o£ accompanying disease 
that this can occin 

A —In this retrograde left pyelogiam, the uieteial cathetei has 
pierced the pelvis so that at least hall of the injected ojiaque 
medium has passed into the inteistitial tissue and has been hm 
ited by the renal capsule, theieby outlining the lowei pole of 
the kidney 

B —A lateral pyelogiam of the same patient, taken immediately 
after shows the fluid pocketed along the posteiior suiface of 
the kidney and limited by the ovci lying lenal capsule This pa- 
tient was a girl aged 1 year who was seen because of a piotubci 
ant abdomen The pyelogiam was made to lule out lenal tumoi 
There were no urinary symptoms oi findings A diagnosis of 
xanthomatosis with enlargement of the hvei was made latei 

C — A catheter has pierced the pelvis and paicnchyma to the 
capsule The opaque medium was injected without withdi awing 
the catheter, so it appears that the injected fluid has followed 
along the path of the cathetei into the pelvis without appieciablc 
extravasation The patient was a man aged 34 ivho gave a his 
tory of intermittent hematuria for two months without othei 
symjitoms The urinary examination showed no blood, and the 
pyelogram was considered normal 

PENETRATION OT PARENCHYMA AND CyVPSULE 

Rarely in letrograde pyelography a uielcial cathetei ivill jneice 
not only the jiclvis but also the paienchyma and capsule 

D —A uieteral cathetei is piercing the icnal pelvis, jiaienchyma 
and capsule None of the injected opaque medium is in the 
pelvis, but all lies in the perirenal space This patient was an 
obese woman aged 58 with cystitis No signs oi symptoms refei 
able to the perirenal injection of the skiodan developed She 
was again seen three months latci and a leliogiade left pyelo- 
giani was normal 
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[30] Kidney: Anomalies of IVumher 


CONGENITAL ANOMALIES The congenital anom- 

alies of the kidney have been conveniently divided by Hinman 
into those of numbei, size, foim, position, blood supply and 
stiuctuie 

I Numbei Congenital agenesis of both kidneys occuis, but 
since It IS incompatible with life, it is only of academic inteiest 
Congenital agenesis of one kidney is impoitant, howevei, paitic- 
ularly when theie is suspected disease of the existing kidney 
Except foi evidence of hypei troi^hy of the existing kidney, the 
roentgenographic findings in congenital agenesis aie cntiiely of 
a negative chaiacter The diagnosis should not be made because 
of failuie to visualize a renal shadow, even aftei excietoiy pyelo 
grams On the othei hand, the loenigenogiaphic findings aie of 
value when coiielated with othei infoimation, pai ticiilaily that 
obtained fiom cystoscopy 

Double oi Duplex Kidney —This malfoimation, in whicli theie 
is a leduplication of the renal pelvis, is one of the most common 
anomalies of the kidney This deformity langes fiom slight vaiia 
tions in which the pelvis only is bifid to complete ledujilication 
of the pelvis and meter The ureteis usual!) join befoie icacli 
mg the bladder but may entci the bladdci separately, oi occa- 
sionally one may empty into the urethia or vagina Double kid- 
> ney is most frequently unilateral but may be bilateial, the latio 
being about 7 1 

When both pelves and the uieteis of a double kidney aie 
visualized by excretory or retiograde methods, the diagnosis is 
obvious When only the lowei pelvis is visualized, howevei, the 
diagnosis is moie difficult The lower pelvis usually closely le 
sembles a noimal one, and while it may be slightly smallei, it 
is frequently well within normal limits It is only when the uppci 
pole of the kidney is outlined that the anomaly is suspected, foi 
then one sees a gi eater mass of lenal tissue than can be account- 
ed foi by the visualized lower pelvis and calices Tlie ujipci jiole 
may be elongated, but the outline is smooth and the density is 
that of normal renal tissue This fact, togetliei with the absence 
of defoimity of the pelvis, tends to rule out organic disease in 
favoi of this congenital anomaly IVhen the upper jielvis alone is 



Kfdneyr AnomaMe# of Size end Form 


v-mwlued, the diagnosu of a double k«dnc) ii inudi easier The 
upper pchis 13 luuall) small and lilj-sliapcd and when ihr renal 
outline IS Msible it bccooics obvious that the pcUis is loo small 
for the sue of the Vadne) Tltc same holds for tlte more rare single 
budlike upper pelvis which is visualircd onl) as a slight expan 
lion of tlic ureter Except for being small the upper pelvis of a 
double kidnc) docs not resemble iliat found in tlic livpoplasiir 
ktdnq (See also illustrations pages 36 and 37 ) 

II Sire. n)poplasia or agenesis of a kidnc) is usually assoa 
itcd YAih hy]>er^lasia of ihc opposite kfdnc^ and both hypo- 
plasia and hyperplasia may at times be visualucd 
Hypoplasia *-In congenital hypoplasia tlic renal shadow u usii 
ally difficult to see it u important to imee us outline at least 
m pan if the condition u to be rccogimcd 1 he kidney is always 
small and there is usually cv idence of overdistenuon of the pelv is 
on the retrograde pyclogram Major and minor calico arc uni 
lormly small are set dose together in Uie renal substance and 
occupy an area much smaller than that observed in the normal 
pyclograrn Excretory pyelogramt aic valuable m Uiat they show 
function in tlicsc kidneys and avriid the possibility of overdisten 
Uon of the pclvii Uiui allowing a more exaa determination of 
Its sue. The hypoplastic kidney and pclvas represent, in fact, a 
miniature of the normal kidney and m no w'ay resemble the ap- 
pearance of the small pelvu observed In the upper pole of a duplex 
kidnc) The latter shovrs normal-sued calicci in a normal or 
elongated kidney whereas in hypoplasia there are small callces 
Within a small kidney (Ser abo lUmtratioru, pages 58 and 39) 
Hyptrplasia —Hyperplasia can at umei be suspected from the 
radiograph because the renal shadow is larger than normal but 
since there is normally sudi a wide variation in sue a diagnosu 
of hyperplasia must be made with cxircine cauuon In true con 
genital renal hyperplasia the pelvdi and caliccs are also large. 
Evidence of absence or underdevelopment of the opposite kidney 
should be obtained before making tlus diagnosis. 

III Form Anomalies of form are frequent and compose an 
imponani group of congenital malformations Thu includes the 



[32] Kiilitc{/; Anomalies of Position 


iused kidneys vauously classified accoiding to then shape as 
hoiscshoc, disk, sigmoid, etc Some, such as in ciosscd eciopy, 
also Tall into moie than one classification, because they not only 
aie abnoimal in foim but also occupy an abnoimal position 
The hoiseshoe kidney is the most common anomaly of this gioup 
It is chaiacteii/cd by its hoiscshoc shape, which is due to fusion, 
usually of the lowci poles acioss the midlinc Not mficqucntly 
on ladiogiaphs of good quality the contoin, including the budge 
of tissue, can be made out The pelves of the hoiscshoc kidney 
usually fail to lotate dining fetal life as the kidney ascends fioni 
the bony pelvis This causes the caliccs on each side to point 
posteiioily, while some actually lie medial to the pelvis AVhen 
the lowei poles fuse, the axes of the pelves he obliquely down 
waid and medial lathci than obliquely downwaid and latcial, 
as IS noimal At least a poition of the pelves oi caliccs usually 
lies neai oi ovci the spine Rctiopei itoncal tumois, such as a 
mass of enlaigcd paia-aoilic lymph nodes, may displace and lo 
tate the kidneys in such a mannei as to simulate a hoiscshoc 
kidney In this event, howcvei, the pelves he fai thei fiom the 
midlinc than they do with a hoiscshoc kidney oi, as a mattci of 
fact, faitlici fiom the midlinc than noimal (See also illustia 
tions, pages 40 and 41 ) 

Fused Ciosscd Ectopy —In this condition the uiclcis usually 
cntci the bladdci in noimal positions, but both kidneys lie on 
one side The ciosscd ectopic kidney lies below and is fused to 
the othei kidney, which may occupy a i datively noimal position 
oi may be lowci than noimal In ciosscd ectopy, not only is thcic 
an abnoimal shape of the fused mass of icnal tissue but tlic 
pyclogiams show failuic of loiation of the lowci jielvis with 
usually some vaiiation fiom noimal in the position of the uppci 
pelvis Eiihci failuic of loiaiion oi change in diiection of the 
long axis of the pelvis, oi both, may be seen {Sec also ilhistia- 
iions, pages 42 and 43 ) 

IV Position Congenital abnoimality of iiosition imisi be dis 
linguishcd fiom the acquned form of malposition 

Unciossed Ectopy —An unciossed ectopic kidney is a kidney ai- 
lested somewheie along us noimal comse of ascent It is chaiac 



Kldn^tfi ylnomoIlM of Structure 


tcrlied h) iis lou jxMiHon iii failure of rotation and the anterior 
poiiuon of the pthia with the caliccs pointing posteriori) The 
minor calico arc iisiiall) nsiblc both mctliaJ and lateral to the 
pcltis and the ureter is short and straight llicsc kidnc)! raa) 
occur in any location between the bladder and the normnl renal 
position. This tyjie of congcniinl cctop) must be diflcrcntiaied 
from the mot'ablc or ptotic kidney in whicli the kidney has at 
one time reaclietl a normal position and later because of ab- 
normal mobility lias assumed hi low location W'lth the ptotic 
kidney the ureter u of normal length but shout kinking or coil 
rng due to redundanq Tlic kidney may be tilted htcrally so 
that the long axis approadics the horizontal Films taken with 
the patient supine and upright will rc\-cal this abnormal mobil 
iiy (See nUo illustrations pages -12 and -IS 50 and 51 ) 

V Anomalies of Blood Supply Anomalies of blood »upply 
are not apparent radiographically in the oihcnvisc normal kid 
ncy but are a common cause of hydronephrosu and will be dis 
cussed under that heading 

VI Structural malformation Tlierc is some disagreement re 
garding the congenital origin of certain struriural malformations 

Simple Cysif — hs idence lias been put forth botli for and against 
the congenital origin of simple cysts They may be either serous 
or hemorrhagic and arc comparath-cly rare They usually arise 
in the cortex near the capsule but may occur in any location 
within the kidney Practically all of them arc discoirred in 
adults which is a point against their congenital ongin Roeni 
gcnographically thc\ are spherical with smooth outlines. TTcy 
arc slightly more dense tlian renal tumor* and thu density has 
the homogeneous appiearance of fluid. Thu u distinctly differ 
ent from tlic mottled density usually encountered m a tumor 
As a rule cysts attain considerable sue before being discoi-cred, 
and the defomiiti of the renal pchas observed on pyelographic 
Studies is likely to be less marked than one would expea with a 
tumor ol du. same sue The deformity from a simple cyst u like 
ly to be one of compression of the pehas and alicei without the 
clongaiion «hich M so trcqucnllj objontti «nth ntoplajm If the 



Kithtcy: Anomulics of Structure 

cysL IS loc.iicd m one pole, however, ii may aU.un consideiablc 
si7e without pioducing defoimity of the pelvis d’his holds line 
even though its si/e and weight aie sufficient to displ.icc the kid 
ney and change the renal axis On the othci hand, huge cysts 
may be so situated as to pioducc cxticme jjicssuie defoimity of 
the pelvis Even though the pelvis and calices may be gieatly dc 
foimed, then outline lemains smooth, in conliast lo the findings 
with tumoi, which may invade the pelvis and fictjucnlly pio 
duces 11 regularity Calcification within a cyst is laic, and when it 
docs occui It IS in the wall of the cyst dhis is (jiiite diffcient fioiii 
the calcification in a lenal ncojjlasm, which is cbaiactci i/cd liy 
difluse flecks, although jilaques may also ocrni (Srr rilw illustia 
tions, jiagcs 4'1 and 45 ) 

Polycystic Disease —K is well established that jiolycystic disease 
of the kidneys is congenital and familial, the disease has been ic 
ported in three genciations of the same f.imily 1 be condition is 
usually discovered during two age pciiods fiist, in the ncw-boin, 
who die as <i icsult of the condiiion, .md second, in people well 
past middle age, who usually show signs of iciitil insufricicncy 
From a roentgenogTaphic standpoint, we .ne concerned only wiili 
the latlei gioup The condition is ncaily alw.iys bil.iieial, and 
usually the kidnc)s show an equal dcgiec* of involvement Roenl 
gcnographically, both kidneys aie usually of enormous si/e, the 
renal pelves aic gieatly elongated in the supeiioi-iiifciior diani- 
ctci, and yet in comparison with the nuic.ise in the si/e of llic 
kidneys, the volume of the pelves .qjjjcars lelalively icdurcd and 
they may be narrowed in the transveise di.mieier On the othci 
hand, the \olume of the calices fiequcntly ajijieais to be moie 
than that of the pelves I'hc minoi calices lose then iisu.il cup 
shape and become flattened and disloited by piessuie from adja- 
cent cysts Arc shaped dcpicssions aie obsci ved m many of llie 
calices Pyclogiams of j;olycystic kidneys aic usually siniilai, so 
that when once lecogni/ed the diagnosis of tyjnral cases is nol 
difficult (Sec also illustiations, pages 46-49) 


[Anoimlics contiiiurd on page 36 J 




[36] Kidney: Anomalies; Double Kidney 


DOUBLE KIDNEY A — This retrograde pyelogram 

shows a typical upper renal pelvis and calices of a double kid 
ney This pelvis is obviously too small for a normal-sized kidney 

B —This demonstrates the lower pelvis of the same kidney The 
pyelogram appears entirely normal, and one can easily under- 
stand the difficulty of making a diagnosis of a double kidney if 
this pelvis alone were visualized It is only when the outline of 
the uppei pole of the kidney is recognized on the film that the 
possibility of a duplex kidney can be suspected 

C —This pyelogram shows both upper and lower pelves These 
three pyelograms were obtained during study of a girl, 18, who 
complained of pain in the left flank There were two ureteial 
orifices on the left One occupied a noimal position, and when 
cathetenzed led to the upper pelvis The orifice of the uietei 
leading to the lower, or larger, pelvis was located m the bladder 
1 in above the first As occurred in this case, it is usual for the 
uretei leading from the upper pelvis to empty into the bladder 
distal to the orifice of the ureter from the lower pelvis The left 
kidney had a single pelvis Renal function tests weie normal on 
both sides 

D — This shows bilateral double kidneys The foui uieteis 
opened into the bladder sepaiately The upper pelves are repre- 
sented by slight budhke expansions of the ends of the dilated 
ureters The patient was a ivoman aged 51 with an inoperable 
pehic tumor Cystoscopy showed a large extiavesical tumor ele- 
vating the trigone and base of the bladder It was thought that 
the tumoi which apparently aiose in the uteius was producing 
some obstruction of the ureters, and the pyelograms show obvi- 
ous hydronephrosis Here again, it is appaient that with visual- 
ization of only the loiver pelvis, the diagnosis of a duplex kidney 
cannot be made unless the outline of the upper pole of the 
kidney can be seen 





[38] Kidiiei/; Anomalies: Hypoplasia 


HYPOPLASIA A —This peh is is of the bifid Tlic 

pelvis and calices aie of faiily nomial appeal aiice except foi the 
small size The renal outline, apparent on the oiiginal film, 
showed only a small band of tissue suriounding the cahccs The 
patient was a girl aged 14 with ulceiativc colitis "While in the 
hospital, pus appeared in the urine and this called aitcntion to 
the urinai-)' tract Cystoscopy showed noimal uicteial oiifices 
The left uietei was catlietei ized, but no mine was obtained Only 
5 cc of opaque medium was injected, and this small ainoiint 
obviously distended tlie pelvis 

B — This retrogiade pyelogiam shows mmiatuic inajoi and 
minor calices The pelvis, whicli appeai-s extiaienal, is obviously 
overdistended The patient ivas a woman aged 51 ivith hyperten- 
sive cardiovascular disease She was the mothci of seven cluldicn 
and stated that she had had pyelitis accompanying each picg- 
nancy and several additional attacks Both ui eld's weic catlictci 
ized There was a noimal flow of mine fiom the light side, but 
none from the left 

C —This retrograde pyelogiam shoi\’s a miniatuic kidney 'n'lth 
small, closely spaced calices, but with obvious ovei distention of 
the calices and pelvis The renal outline on the oi igmal film 
coiTesponds in size to what would be expected with such a small 
pelvis The patient was a woman aged 30 with psychoncui osis 
but no unnaiy symptoms Exaetoiy pyelogiams showed ptosis 
with mild hydronephrosis on the i ighl and a small pelvis on the 
left Retrograde pyelogiams were then made Cystoscopically 
there was no evidence of a double kidney Only a single uietcial 
orifice could be found on each side 

X) — In contrast to the othei films shown hcic, this cxcictoiy 
pyelogram does not show ovei distention of the pelvis oi cahccs 
They are normal in appearance except foi then small size The 
patient was a boy aged 1 1 ivith diabetes He also had hypospadias 
with dribbling, but there wcic no other unnaiy symptoms 





[38] Kidney: Anomalies; Ilypoplasia 


HYPOPLASIA A —This pelvis IS of the bifid type The 

pelvis and calices aie of faiily noimal appeal ance except for the 
small size The lenal outline, appaient on the original film, 
shoived only a small band of tissue suiioundmg the calices The 
patient was a girl aged 14 Avith ulceiative colitis While in the 
hospital, pus appeared in the mine and this called attention to 
the uiinai')' tract Cystoscopy showed noimal uieteial oiifices 
The left meter was cathetei ized, but no mine -was obtained Only 
5 cc of opaque medium was injected, and this small amount 
obviously distended the pelvis 

B — This letiogradc pyelogiam shows miniatmc majoi and 
minor calices The pelvis, which appeals extiaienal, is obviously 
overdistended The patient was a woman aged 5 1 ivith hyperten- 
sive cai diovasculai disease She was the mothei of seven childicn 
and stated that she had had pyelitis accompanying each pieg- 
nancy and seveial additional attacks Both metei-s weie cathetei- 
ized There was a normal flow of mine fiom die light side, but 
none fiom the left 

C — This letrograde pyelogram shows a miniatmc kidney with 
small, closely spaced calices, but with obvious overdistention of 
the calices and pelvis The renal outline on the oiigmal film 
conesponds in size to what would be expected ■with such a small 
pelvis The patient was a woman aged 30 ivith psychonemosis 
but no urinary symptoms Excretory pyelogiams shoived ptosis 
with mild hydronephrosis on the light and a small pelvis on the 
left Retrograde pyelogiams were then made Cystoscopically 
there was no evidence of a double kidney Only a single meteial 
orifice could be found on each side 

D — In contrast to the othci films shown heic, this cxcictoiy 
pyelogram does not show overdistention of the pelvis oi calices 
They arc normal in appearance except foi then small size The 
patient was a boy aged 1 1 with diabetes He also had hypospadias 
with dribbling, but there wcic no othei uiinary symptoms 




Kidney: Anomalies; ilorseshoe Kitlney 


HORSES HOEKiDNEY A — Thcsc bilalci al 1 CLl Ogr.ldc 

pyelograms show a typical horseshoe kidney The long axes of 
the renal pelves are lilted downwaid and medial owing to the 
fusion of the lower poles across the midline Also because of the 
fusion, the kidneys have failed to rotate so that the pelves occupy 
an anterior position, with the calices pointing posteriorly At the 
loiver poles the calices are seen medial to the lower pelves and 
upper ureters The patient, a man aged 32, had pain in the left 
side of the abdomen and gave a history of having passed stones 
from the left kidney three years before Results of the uiologic 
examination were negative except for the horseshoe kidney 
B —These retrograde pyelograms again show the appearance 
typical of horseshoe kidney, with the change of pelvic axes, bridge 
of tissue across the midline, failure of rotation and visualization 
of the lower calices medial to the pelves and nearer to the mid 
line than normal The patient was a man aged GO with no uri 
nary symptoms Finding of the horseshoe kidney was incidental 
to the study of a metastatic adenocarcinomatous mass in the 
omentum 




[42] Kidney: Anomalies; Ectopy 


CROSSED ECTOPY —Both kidncys lie on Uic right 

side much below the normal position, yet the ureters aic not 
tortuous and they leave the pelves in the dependent position 
The kidneys show failure of rotation, and from the proximity 
of the pelves it can be assumed that they are fused Aside fiom 
the abnormal position and apparent fusion, the pelves and cahccs 
show no deformities This patient was a woman aged 47 with 
no urinary symptoms She was examined by the Department of 
Urology' only because the fused kidneys formed a palpable mass 
in the right lower quadrant Results of the urinary examination 
weie negative Cystoscopically, the ureteial orifices weie in nor 
mal positions 

B —This pyelogram demonstrates fusion of the kidneys on the 
left, with failure of ascent and rotation of both kidneys The 
ureters are comparatively short and not toituous This patient 
was a man aged 69 who had symptoms and findings of pros 
tatism He gave a history of attacks of sharp pain in the left 
renal area with radiation to the groin A stone was found in 
each renal pelvis 

UNCROSSED ECTOPY C —An unascended left kidney 

lying at the level of the sacrum The pelvis is anterior and the 
ureter, which enters the bladder in its normal position, is shoit 
and straight The patient was a woman aged 38 Aside fiom 
the ectopy, there were no abnormal findings in the urinary 
tract 

D —This retrograde pyelogram shows an unascended light kid 
ney with anterior location of the pelvis and a short, stiaight 
ureter The patient was a woman aged 26 with attacks of iccur- 
rent pain in the right lower quadrant Appendectomy foui years 
previously for similar pain had given no relief Repeated urinaiy 
examinations gave negative results 





[44] Kidney: Anomalies; Cysts 


CYST A —This bizaiie pyclogiam shows ihc kidney ic 

placed by a diffuse homogeneous shadow The calices aie elon 
gated and compiessed but aie smooth and show no evidence of 
invasion The patient ivas a woman aged 33 tvith a mass in the 
left side foi six yeais Theie weie no uiinaiy symptoms At opei- 
ation, 2,200 cc of deal fluid was aspnated fiom the cyst befoie 
the kidney was lemoved Pathologic diagnosis was multilocnlated 
cyst of the kidney 

jB — This letiogiade pyclogram shows maiked elongation of 
the upper majoi caliv with distoition of this inajoi and its niinoi 
calices around a sphciical homogeneous mass of giealei densit) 
than the kidney The patient, a woman aged 53, had had no uii- 
naiy symptoms The kidney was lemoved Pathologic diagnosis 
was simple cyst of the kidney 

C —A laige soft tissue mass is present below the kidney The 
weight of the mass appaiently causes the lenal pelvis to tilt 
lateral and downward Theie is no piessinc dcfoimity of the ad 
jacent pelvis oi calicos The mass is of unifoim density, although 
the overlying bowel does pioduce some mottling Fhioioscopic 
e\amination of the visualized pelvis showed that the kidney 
moved ivith the abdominal tumoi The patient ivas a woman 
aged 44 with a mass in the light side for one and a half yeai 
She was asymptomatic, and an opciation was not peifoimed 

D —This letiograde pyclogram sliows a mass in the uppei pole 
of the light kidney, elongation and scpaiaiion of the uppci majoi 
and minoi calices and compression and elongation of the middle 
major cali\ The pelvis and calices appeal smooth and uninvad- 
ed This pyclogram is moic suggestive of a lenal tumoi than of 
a cj'st, which it pio\cd to be The patient was a woman of 63 
with a tvo ycai histoiy of gloss hcmatuiia Foi seven months 
there was no change in ihc appearance of the icnal lesion How- 
cvei, hematuiia dcs eloped which icquiied nc])hiectomy Patho 
logic diagnosis was soliiaiy cyst of the kidney and chronic pyelo 
nephi itis 
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[46] Kidney: Anomalies; Polycystic Disease 


POLYCYSTIC DISEASE .4 —These bilaieial retio- 

grade pyelograms show enormous kidneys The pelves are greatly 
increased in their superior-inferior but not in their lateral diam- 
eters The minoi calices are distorted by the cysts, yet the mat- 
gins are sharp and angular and there are no findings suggesting 
hydronephrosis The patient, a woman aged 62, discovered a 
mass m the right flank two years before There had been no uri- 
nai y symptoms Both kidneys were readily palpable, enlarged and 
irregular No albumin was found m the urine The blood pres- 
sure was 195/90 The patient had one brother with “kidney 
disease ” She had five children living and well and had had one 
miscarriage 

B —These letrograde pyelograms illustrate veiy large kidneys 
The pelves are nariow, with a capacity less than normal and less 
even than that of the calices The minor calices, while distorted 
by pressure, still show angulai outlines Piessure defects in the 
major calices arc also appaient The patient was a woman aged 
31 who complained of intermittent hematuiia for several years, 
shortness of breath and pain in the right flank Examination 
showed bilateial nrcgulai masses in both flanks which moved on 
respiration The blood pressure was 230/130 She knew that she 
had had high blood pressure since a pregnancy six yeais before 
She also had chronic uremia, and the urine showed consideiabic 
albumin 


[Polycystic disease coulitiucd on page 'iS ] 




[48] KUincy: Anomalies; Polycystic Disease 


A — Rcuogiadc pyclograins of bilaicial polycystic kidneys again 
show laigc kidneys with i datively small pelves Although dis 
torted, the minor calicos show shaip, angnlai maigins with no 
suggestion of “clubbing ’’ The patient, a woman aged 47, com 
plained of inci easing weakness, lecuiient dull, aching pain and 
a mass in the left side Both kidneys weie p.ilpable and enlaigcd 
1 he blood piessuie was J70/98 and had been elcv.iied foi .ii 
least two and one-half yeais Examin.ition of the mine showed 
a small amount of .dbumin Ren.d luiution on both sides Avas 
pool 

B —Film of the uppei abdomen showing pyelogiams typical of 
bilateial polycystic kidneys The j^atient w.is ,i woman aged ‘51 
foi Avhom a diagnosis of polycystic kidneys had been made five 
yeais picviously Ihcic was a laigc amount of .ilbuinin in the 
urine and the blood picssine Avas 140/100 Idle patient died of 
uremia two Aveeks latei Autopsy showed bilateial jjolycystic kid 
neys The light weighed 1,G00 Gm and the left 1,200 Gm 





[50] Kidney: movable 


MOVABLE KIDNEY Tlic kidncy IS iioi iiially a sonic 

whai movable oigan, bul abnoimal mobiliLy docs not ncccssaiily 
pioduce symptoms In suspected cases ol movable kidney, pycio 
glams should be obtained with the patient m both supine and 
upiight positions 

With the patient supine, the movable kidney usually occupies 
a normal position With the patient upiight, howcvei, the kid 
ney descends and is likely to tilt, while the uietei may be kinked 
or toituous If the ui eteiopclvic junction is fixed by an abciianl 
vessel Ol a fibrous band, theie may be obstiiiction with icsiiltmg 
hydionephrosis As pieviously mentioned, the ectopic kidney, 
which may be coni used with a low movalile kidney, is low m 
Iioth the supine and upiight positions and has failed to lotatc so 
that the pelvis is anteiioi and the iiietei is shoit and stiaight 

A —Low kidney with long coiled iiietei in a 100 lb under- 
nourished woman aged 42 with visccioptosis On visualization, 
the gallbladder was found below the pelvic bum Bolli kidneys 
weie palpable Thcie weic no uiinaiy symptoms 

U —Retrograde jjyelogiam showing inild hydioncphiosis m a 
woman aged 45 who had had recuiimg atiacks of pain m the 
right loin Between suj>ine and eiect jjositions iheie was 7 cm 
movement of tlie kidney A nephioj^exy was done, and at opcia 
tion the kidney was noinial in apjjcaiance but had a long 
pedicle and was fieely movable llieie weie no abciiant vessels 
obstructing the urelcio]>elvie junction, noi was iheie any evi- 
dence of stiictuie in this region 

C— Retrogiade jjyelogiani taken with tlie patient supine 1 he 
jjatient was a woman aged 42 wlio complained of "deep,” non 
radiating ]xiin in tlie light side foi four yeais k'or two yeais the 
pain had been almost eoniiiiuous when she was active but was 
leliesed when she was lying down I he light kidney was jialpable 
and movable 

1 ) —Pyelogiam of the same patient taken in the cieet jiositioii 
I Ins denionsli ales unusual mobility of the kidney A eoiset gave 
the jiatient eoinjilete lelief 
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[52] Kidney: IMephrolithiasis 


NEPHROLITHIASIS Rcnal calculi arc usually com 

posed of mixtures of cJiemical substances excreted in the mine 
Fortunately, from a radiographic standpoint the gieat majoiity 
of these stones contain a sufficient amount of calcium in the foini 
of oxalate, phosphate or carbonate to be visible on the plain 
ladiogiaph Rarely, nonopaque stones do occui They aic com 
posed of uiic acid, mates, cystine, xanthine, cellulai debus, 
fibrin oi bacteiia, with little oi no calcium, and aie of a density 
approaching that of soft tissue I'o tins lattei giotip must now 
be added the sulfonamide precipitations in the in me dining 
treatment with these drugs 

While in most instances a piesumptive diagnosis of lenal 
lithiasis can be made fiom the plain film, tbc chances of erioi 
and what it implies are usually sufficient to wan ant complete 
radiographic and uiologic studies With the exception of the 
stag-horn and calcium oxalate stones, most renal stones can be 
simulated by unrelated concictions and calcification Typical 
biliary calculi, calcification of the gallbladder, blood vessels and 
lymph nodes and ossified costal caitilagcs aie usually easily idcn 
tilled Atypical lesions, howcvei, may easily be confused with 
renal calculi, Rcnal calculi arc most commonly single, but they 
may also be multiple and either unilateral or bilatcial The ap 
pearance of a calculus is influenced not only by its composition 
but by Its location and fixation, ic, a calculus that lies fice in 
the renal pelvis or a calix is likely to be round or oval owing 
to the free movement which allows salts to be deposited unifoim- 
ly over its surface Laminations arc common When a stone in a 
calix becomes large enough to impinge on the calycmc walls, its 
shape conforms to the space that it occupies, i e , it may be 
shaped like a calix or it may form a complete cast of the pelvis 
and calices These large branching or stag-horn calculi Jiavc a 
typical appearance not simulated by any other lesion, and an un 
qualified diagnosis can be made from the plain film Likewise, 
the “mulbeiT}'” calcium oxalate stone lias a typical appeal ance 
which is due to its cr)'stalline form Stones originating from 
mural plaques, as many of tliem do, aic likely to be flat or irreg 
iilar on one side aftei they base become detached f his iiHgii- 
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lanlj or flattening can frequently be obsen'ed on a radiograph 
if the stone u seen before too miidi additional tinnary salt has 
been deposited on it Folloning the deposition of lucli salt the 
stone becomes round or o\'al if it lies free ^luUiple calculi ^^luch 
he free in the pelvis or in a olydne divertiailum are likeiMsc 
usually round or o\-al Faceted calculi do occur but arc rare To 
diagnose a renal calculus, one muit be sure that the sliadou in 
question lies uithm the pcl\TS a caloc or parenchyma of the kid 
ney and is not a manifestation of other remi disease, sudi os 
calafication v.nthm a tumor or that produced by infection It u 
therefore often advisable lo take films in dilTcrent phases of 
respuauom A renal calculus mil retain a constant relationship 
to the outlme of the kidnq nhereai extraneous ihadotvs such 
as calaficd nodes, gallstones and caJafied cosul cartilages mil 
shovr a shift m position in relation to the renal contour Oblique 
lateral or posicro-aiuenor films will accomplish the same end 
Pjelognuiis are frequently mdicaied to establuh the exact loca 
tlon of a suspected lesion An opaque pyelogram may completely 
obscure a suspeaed calculus if a u of the same density Hou 
ever superrmposition of the images of the plain film over the 
pyelogram will usually establish die exact location Tlic obhtcra 
lion of die shadoi\ by the pyelogram is in itself of diagnostic im 
portance If a stone in the peUns or a calix is of different density 
and of luffiaent size it will show at b filling defect. Information 
regarding the state of the pchis itself can also be obtained by 
pyelography and this ii important because a pcKis may be dam- 
aged in the presence of stones. 

Nonopaque calculi can be identified by pyelographic studies 
only uhen thq appear as filling defeat in a medium of greater 
or loser density The use of au- as a contrast substance may be 
advanugcous paruailarly in the presence of small stona since 
the surrounding iir doo not obscure the shadow cast by the 
siono which mav be the case if an opaque medium is used. 

(NcphrolilhiJia tm pmgt H ] 



[ 52 ] Kidney: IMephrolithiasis 


NEPHROLITHIASIS Rcnal calcLili ai c usually com 

posed of mixLiiies of chemical substances excieted in the mine 
Foitunately, from a ladiogiaphic standpoint the gieat majoiity 
of these stones contain a sufficient amount of calcium in the foini 
of oxalate, phosphate oi caibonate to be visible on the plain 
ladiogiaph Rarely, nonopaque stones do occin They aie com 
posed of uiic acid, mates, cystine, xanthine, cellulai debus, 
fibiin oi bacteiia, with little oi no calcium, and aie of a density 
appioaching that of soft tissue To this lattei gioup must now 
be added the sulfonamide piecipitations m the mine dm mg 
tieatment with these diugs 

While in most instances a picsumptivc diagnosis of lenal 
lithiasis can be made fiom the plain film, the chances of eiioi 
and what it implies aie usually sufficient to wan ant complete 
radiographic and uiologic studies With the exception of the 
stag-horn and calcium oxalate stones, most lenal stones can be 
simulated by unrelated concietions and calcification Typical 
biliaiy calculi, calcification of the gallbladdci, blood vessels and 
lymph nodes and ossified costal caitilages aic usually easily iden- 
tified Atypical lesions, howevei, may easily be confused with 
lenal calculi Renal calculi aie most commonly single, but they 
may also be multiple and eithei unilateial or bilatcial The aji 
pearance of a calculus is influenced not only by its composition 
but by Its location and fixation, i c, a calculus that lies ficc m 
the lenal pelvis oi a cahx is likely to be lound oi oval owing 
to the fiee movement which allows salts to be deposited unifoim 
ly ovei Its surface Laminations aie common When a stone in a 
cahx becomes laige enough to impinge on the calycine wails, its 
shape conforms to the space that it occupies, i e , it may be 
shaped like a cahx or it may foini a complete cast of the pelvis 
and calices These laigc blanching oi stag-hoin calculi have a 
typical appeal ance not simulated by any othci lesion, and an un 
qualified diagnosis can be made from ihe plain film Likewise, 
the “mulberry” calcium oxalate stone has a typical appearance 
which IS due to its ciystallinc foim Stones oiiginating fiom 
muial plaques, as many of tlicni do, .11 c likely (o be flat 01 meg 
ulai on one side aftci they have become dclachcd This iiicgii 




[54] Kidney: IVephrolithiasis 


A —This single calculus has the “nuilbeiiy” appeal aiicc ivhich 
IS characLei islic of a calcium oxalate stone Ihis should not be 
confused with any other shadow It can be foiined only in the 
urinary tract, and consecjuently its visualization is pinna facie 
evidence of a urinary calculus Fiom the plain film alone, it is 
obvious that this stone is too large to occupy a noiinal cah\ and 
IS probably, theiefoie, within the pelvis This was proved by 
pyelographic studies and operation 

B —This oval stone is slightly inegular in outline and c<m be 
considered a typical renal calculus The outline of the kidney is 
visible, and it is obseived that the stone lies in the region of the 
pelvis This location was confiimcd by pyelograins Pelviohthot- 
omy was done Analysis showed the stone composed laigely of 
calcium phosphate Incidentally, an optical section of a calcified 
renal artery (arrow) overlies the uppei pole of the kidney 
C — This small slightly iriegulai but nearly round stone is ol 
uniform density From its size, this stone might le.idily occupy 
any portion of the pelvis or calices and obviously may shift with 
change of position of the patient In fact, a stone of this size 
should pass down a noimal meter The shadow of a stone of this 
size can easily be wiped out by slight respiratoiy movement 
This IS a technical point which should be carefully conti oiled 
The patient, a woman aged 36, had normal pyelogiams 
D —A medium-sized oval, laminated calculus fills the uppei 
portion of the renal pelvis The lower portions of the pelvis and 
calices aie filled with opaque medium and aie hydronephiotic 
The uppei major calix is almost completely occluded by tins 
stone The stone was icmoved by pelviolithotomy Analysis 
shoired the stone composed largely of calcium phosphate 




[56] Kidney: Calculi; Multiple 


MULTIPLE calculi Mulliplc iciial sloncs in ihc 

pelvis are likely to be i ound, not only because of rubbing against 
each other but because the uiine can leach all sui faces equally 
and accretion pioceeds uniformly On the othei hand, multiple 
stones which occupy the calices are likely to be iiiegulai In this 
location It IS probable that the enlaigement of the stones does 
not occur equally on all sides unless the stones aie fiee and are 
small enough to rotate 

^ —This flat film of the left renal aiea demonstrates multiple 
faceted calculi having more the chai actenstics of biliaiy than 
of renal calculi, that is, they are faceted and show a dense outer 
ling surrounding a less dense img but have opaque centers Had 
these stones been on the right side, the differential diagnosis 
would have been moie difficult The patient, a woman of 53, 
had had an attack of colic 20 years before but had had no fur- 
ther trouble until one year before admission When lemoved, 
these stones were soft but definitely faceted 
j 3 —This ladiogiaph shows numeious widely sepaiated stones 
of varying sizes and, for the most pait, iiregulai shapes The 
separation alone, even though the renal outline is not seen, 
permits one to deduce that the kidney is grossly enlaiged, dam 
aged and has a large pelvis This patient, a man of 48, had had 
attacks of colic with passage of stones for 17 years A left pelvi- 
ohthotomy was done, and a large infected hydionephiosis with 
much thinning of the renal tissue was found 

C —Numerous round calculi are free m the pelvis When stones 
aie free and he m close approximation, they are usually sphei- 
ical and not angular and irregular This patient, a man aged 79, 
ivas seen because of prostatism He was observed for five years, 
duiing which time he passed seveial stones 

D— Scatteied, iriegular stones are seen in the lenal calicos of 
a patient who had had piogrcssive atrophic arthritis foi 12 years 
The radiographic diagnosis of stones had been made eight years 
befoie The growth of the stones must have been exceedingly 
slow 




[58] Kidney: Calculi; Stag-Horn, Branching 


STAC- HORN, U RANCHING OR CORAL CALCULI 

T hese stones have the most chai acteristic apjjearancc of all renal 
calculi, lorming as they do casts of the renal pelves and cahees 
Some are single and complete, others appear to be fragmented, 
and still otlrers seem to have developed from multiple centeis 
Occasionally, stones of this type may fill only one or two adja- 
cent calices Chemically, they arc usually composed of calcium 
phosphate, but larely they arc largely made up of cystine The 
only jJossibility of error in diagnosis is in mistaking these stones 
foi opaque pyelograms These stones are icadily obscured by 
letrograde pyelograms because they aie of about the same density 
as the usual pyelographic medium Large stag-horn calculi arc 
frequently complicated by infection Serious accompanying icnal 
damage is the rule rather than the exception, and perinephrit- 
ic abscess is a common complication 

A —A laige stag-horn calculus forms a cast of the renal pelvis 
and calices From its si/c, it is obvious that there must be con- 
siderable renal damage This patient, a woman aged 66, had 
passed a stone 32 years previously 

B —A large branching calculus fills the left renal pelvis and 
calices of a woman aged 69 who had only vague abdominal com 
plaints 

C —There is a large branching calculus of the light kidney 
I'hc large si/c of the calycine branches indicates that there must 
be extensne renal damage, with only a thin iim of renal tissue 
remaining This patient had had recurring attacks of pain foi 
seven years and had advanced cardiorenal disease 

D —A large fiagmented calculus forms a cast of the left icnal 
pelvis and calices I his jiaticnt, a man aged 45, had jjassed a 
stone 18 ycais befoic and had bicn told that a radiograjih 12 
years before had showed a stone 




[60] Kidney: Calculi tviih Little Calcium 


RLNAL CALCULI OF LIITLL OR NO CALCIUM CON 

lENi On the plain film, calculi which contain little 

or no calcium aie visualized pooily, if at all Fortunately, hom a 
loentgenogiaphic standpoint they are not common m the kid 
ney Puie uric acid stones and the soft stones composed of cellu 
lar debris, clumps of bacteiia or fibiin can be shown only as fill 
mg defects in opaque pyelograms or as positive shadows in an 
pyelograms The use of air is perhaps the better method of dem 
onstration, since it obviates the possibility of coveiing the stone 
with opaque medium and better delineates the calculus 

A —This retrograde right pyclogram shows an irregulai filling 
defect of negative density in the lower portion of the pelvis and 
adjacent majoi and minor cahees A pelviolithotomy was done, 
and a stone with a hard center composed of calcium oxalate and 
calcium phosphate was found The outside was composed of 
fibrin, old blood clot and degenei ated epithelium 

B —This retrograde left air pyclogiam shows a smooth shadow 
in the pelvis On pelviolithotomy, squamous metaplasia of the 
pelvic epithelium was found, the “calculus” was made up of a 
mass of epithelial debris 

C —In tins retrograde left pyclogiam, a icclangulai filling de- 
fect IS seen in the lower portion of tlie pelvis In the centci of 
the defect, a small fleck of calcium density can be made out 
According to the researches of Randall, this piobably lejiiesents 
the oiiginal nidus or plaque on which this stone was foinied 
The patient, a woman of 39 with rheumatic heai t disease, had 
had a stone lemovcd fiom this kidney three yeais pieviously 
Following pelviolithotomy, the patient died of cardiac failure 
At autopsy a mass of calculi was found in the lowei left uietei 
Microscopic examination of this material showed uric acid crys 
tals, and ive theiefoie believe the renal stone was also composed 
of uric acid 

£) — This letiogiade left an pyelogram shows a small calculus 
of low density in the lowei calix Studies showed hydronephrosis 
and hydiouretei from a congenital stricture of the meter at ils 
junction with the bladdei The stone was not icniovcd 




[62] Kidney: Calycinc Divcriiculunt 


CAL y CINE DiviRiicuLUM A calyciiic dlVC'lLlClI 

lum IS a paicnchymal cavity which conimumcatcs with a cali\ 
and IS usualJy filled with small calculi Piathci has shown by nn 
cioscopic study of the lining of these cavities that the incnibianc 
IS similai to that of a noimal calix While the exact eliolog)' of 
this condition is in doubt, it is ceitainly a definile entity The 
c.ivity IS usually filled by cithei letiogiade oi excietoiy pyclog 
laphy I'he outline is smooth, and fiequently the coinnumica 
tion with the calix can be seen The lemaindei of the pelvis is 
chaiacteii/ed by its noimal appeal ance, and ihc in me fioin these 
kidneys is also noinul The condition is usually discoveicd <icci 
dentally, oi attention is called to ihe involved kidney by (he 
passage of small calculi 

A — Ihis flat him of (he left lenal aiea shows .1 rliistei of sm.ill 
calculi 

B —An excictoiy pyclogiam shows a noi mal-.i))]icai ing jielvis 
and cahees, but the calycinc divci ticulum is filled with ojjaquc 
medium which obscuies the stones This jjalicnt is a jihysiciaii 
whom we have had the oppoi tunny of obsciving fiequently ovci 
a peiiod of scvci.d ycais Thcic has been no change m the a]) 
peaiancc of ihc divci ticulum 01 of the icnal pelvis JTic only 
change has been dimimuion in the numbci of (he calculi T he 
patient has passed sioncs at vaiious limes, jiai ticulai ly aflei ex 
tended automobile iidcs 

C —A film of (he light lenal aie.i sliows multiple small cahuli 
closely gioupcd logcthci 

D —A iciiogiade pyclogiam ol ihc same palienl sliows filliiig 
of the diveiliculum and obscuiaiion of (he calculi This p.ilicnl 
was a man of '\() wiih .1 hisioiy of thiec cjnsodcs ol colic, hema 
tuna and the pass.ige of sm.ill calculi dm mg ihc pieccdiiig six 
months At cxploi.itoiy opeiaiion, ihc c.ivity w.is opened .iiul .1 
laigc mimbci of small calculi lemovcd TTie kidney .ippe.iied 
noim.il olheiwise, .md no biopsy specimen w.is t.iken 
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[64] Kidney: Dlephrocalcinosis 


NEPHRocALCiNosis Ncphrocalcinosis is character- 

ized by deposition of calcium within the renal substance This 
usually occurs along the tubules as they pass through the papillae 
Although the condition is frequently found in patients with a 
high urinary calcium output, as with hyperparathyroidism (Al- 
bright) and prolonged immobilization, increased intake of cal 
cium and vitamin D (Flocks) , such conditions as mercury and 
uranium poisoning, upper intestinal obstruction and certain 
renal infections may also be etiologic factors Thus, its produc- 
tion seems to be due to (1) hypercalcinuria, (2) actual necrosis 
of renal tissue, or (3) conditions which allow the precipitation 
of calcium salts from the urine with normal calcium concentra- 
tion This last form is usually due to an alkaline urinary reac- 
tion and is frequently caused by infection 
A —An excretory pyelogram shows excretion from both kid- 
neys, with extensive calcification in the papillae, apparently 
along the renal tubules This patient, a woman aged 46, had had 
painless hematuria over a period of three years There were no 
other symptoms The urine contained many white blood cells 
The patient had a chronic Bacillus cob infection with high 
unnar)' excretion of calcium, about 500 mg in 24 hours Search 
for hyperparathyroid disease and guinea-pig inoculations for 
tuberculosis gase negative results 

D —A plain film of the upper urinary tract shows scattered 
calcifications m the renal parenchyma The bones, pai ticularly 
the bony pelvis, show generalized decalcification These findings 
alone are sufficient to warrant a diagnosis of hyperparathyroid 
disease It should be borne m mind, however, that hyperparathy- 
roid disease may be present without either renal lithiasis or bony 
changes The patient, a Negress of 51, had weakness and gener- 
alized pain but no urinary complaints Diagnosis of hyperpara- 
th)Toid disease i\as substantiated by blood phosphorus, phos- 
phatase and calcium studies An adenoma of the parathyroid 
A\as removed and confirmed by microscopic study I'he patieni 
shoi\cd definite nnproxement following operation 




[66] Kidney: Calculi; Unusual and Cystine 

UNUSUAL STONES A — Tliis 1 adiogi apli is of a 

woman of 67, whose diagnosis was bilateial liydioneplirosis and 
pyelonephiitis with left lenal calculus 

£ — The same calculus, seen six yeais latei when the patient 
letuined because of bilateial senile cataracts, had moie than 
doubled in size In addition, other stones had foimed m the 
upper calices Since it is necessaiy foi a calculus to be bathed in 
urine in oidei to enlarge, this indicates that, despite extensive 
damage, theie must have been some lenal function 

C —This radiogiaph shows the laige size -which a calculus may 
attain This stone was readily palpable thiough the abdominal 
tvall It is the largest stone ive have obseived, weighing 570 
Gm (1 256 lb) The fact that the laige stone is spheiical mdi 
cates, we believe, tliat it lay fiee in a hydionephiotic pelvis 
which allowed it to lotate and be bathed by mine on all sui- 
faces The smaller calculi in the uppei minoi calices are not free 
to lotate, and their shape, theiefoie, confoims to that of the 
calices The patient, a faimei of 30, had enjoyed good heahli 
until 10 yeais bcfoie, when he had had colic lequning morphine 
Since then he had had lecuiicnt attacks of pain with hcinatuiia 
whenevei he rode ovei lough giound Nephiectomy showed an 
abeirant vessel obstructing the meteiopelvic junction, with pye 
lectasis and almost complete dcstiuction of the kidney 

CYSTINE STONES Thcsc stones are laie and occui 

only 111 persons who do not metabolize cystine but exciete it in 
the urine Puie cystine stones are not opaque to locntgen rays 
D —A large calculus fills the pelvis, with multiple round cal 
cull in the lower pole A nephiectomy showed liydioneplirosis 
and little renal tissue icmaining The stone was composed laige- 
ly of cystine, and a 24 houi specimen of mine contained 1 5 Gm 
of cystine 




[68] Kidney: Calculi Simulated by GoIIvtoiies 

GALLSTONES SIMULATING RLNAI CALCULI 
Geneially speaking, gallstones have a chaiacteiisuc appeal ance 
They cast annulai shadows with less dense cenleis that aie didei 
enl fiom those of the typical dense lenal calculi Occasionally, 
howevei, the shadow of a gallstone may be dilTicult to diffcicnti 
ate fioni a lenal stone by the appeal ance alone Not only may 
gallstones lesemble lenal stones, but the conveisc is also line 
A —A dense laminated calculus is located in the light uppci 
quadiant and oveilies the shadow of the kidney I'he density of 
this stone coiiesponds to that seen moie commonly in lenal than 
in biliaiy calculi 

jB — An excretoiy pyelogiam shows good visualization of the 
pelvis and calices The shadow of the calculus is supei imposed on 
the opaque matei lal in the pelvis It is obseived, howevei, that 
the calices aie noimal This would be most unusual with a stone 
of this si/e in the lenal pelvis Othei films taken at the same 
time showed that the shadow of the stone did not exactly com 
cide with that of the pelvis These two obseivations should lead 
one to suspect that this is a gallstone lathei than a lenal calculus 
C —A postcro-antei loi film of the light uppei quadiant shows 
the shadow of the calculus definitely smallei than it was m ihc 
anteioposteiioi view in A above This indicates that the stone 
lies neaiei the anterior than the posteiioi poition of the abdo 
men, because when an object is closei to the film theic aie less 
distoition and magnification, other factois being equal 

D —A light latcial ladiogiaph shows the stone lying anteiioi 
in the gallbladdei aiea and well away fiom the lenal aiea Tins 
also pioves that this is not a icnal calculus The uiologic exam- 
ination of this patient gave entiicly negaiivc lesulis 






[72] Kidney: Pancreatic Calculi 


PANCREATIC CALCULI Panel eatic calculi ai c 1 31 c, 

but. when they aie encounteied they should be lecognized and 
diflerentiated from renal stones They are usually composed 
of calcium carbonate, which is readily visible on a radiograph 
The location of the shadows is an important point in diagnosis 
In the majority of cases pancreatic stones lie between a hoii 
zontal plane passing through the upper margin of the first him 
bar vertebra and one passing through the lower margin of the 
third lumbar sertebia Theie are four types (1) by far the 
most common type, multiple and iriegulai, (2) single, (5) 
multiple and faceted, and (d) large fragmented stones which 
form a cast of the pancreatic duct The stones are most fie- 
quently found in the pancreatic duct or in the smallei ducts 
of the head of the pancreas which is located to the right of the 
vertebral column In the differential diagnosis of pancreatic 
calculi. It may be necessary to visualize the renal pelvis, the 
gallbladder and the duodenal loop Paw is the most common 
symptom, but it is variable in character and location 

/i —Minute pancreatic calculi are visualized in the region of 
the head of the pancreas These occurred in a woman aged 41 
who complained of recurrent attacks of severe abdominal pain 
/} —These multiple pancreatic calculi are of the type most 
commonly encountered They are irregular, veiy dense and 
occupy the region of the head of the pancreas The patient, a 
man aged 59, also complained of pain in the abdomen The 
diagnosis, however, was not confirmed by operation 

C —Multiple faceted pancreatic calculi arc present in (he 
pancreatic duct 

D —This retrograde right pyelogram of the same jjatient shows 
the lelationship of the renal j5clvis to the pancreatic calculi 
The patient, a giil of 15, had had attacks of severe pain in the 
light lower quadrant since she vas ^ years old The stones 
vere remo\cd, and analysis showed that they weie composed 
largely of calcium carbonate 



Kidney: CaMfted Arteries 




[74] Kidnetp Calcified Aricries 


CALCiriED RENAL AND SPLENIC ARTERIES 

Calcificalion of these ai teries may produce confusing sliadows 
simulating tuberculosis or renal stones Optical cioss-sections 
of the arteries produce annular shadows The calcification is 
usually not uniform but somewhat irregular in the Avail of the 
vessel Any portion of the vessel may be visualized Aneurysms 
of the renal artery may be the result of tiauma Such a lesion, 
however, is exceedingly rare, radiogiaphically it appeals as a 
mote or less annular shadoAV which is larger than a normal 
renal artci y and usually shows a defect on one side Calcifica 
tion of the splenic artci y is commonly observed m elderly 
people It IS located in the region overlying the upper pole of 
the left kidney and is markedly toituous, as is the normal splenic 
artery When there is calcification, a considerable portion of 
the artery is usually involved The serpiginous course with optical 
cross-sections gives an unmistakable appearance Aneurysms of 
the splenic aitery do occur but are rare They also are character- 
ized by calcification Avithin the aneurysmal Avail 

A —Two optical cross-sections of the renal aitery aic oh 
served in a Avoman of 73 with a nonfunctioning gallbladdei 
The appearance Avas unchanged on a senes of four films taken 
at intervals throughout the day 

B —This shoAVs typical appearance of a calcified splenic artery, 
seen in a Avoman of 73 

C —This characteristic calcified splenic artery Avas seen m a 
Avoman of 57 

D —This, Avc believe, is an aneurysm of the splenic artci y, seen 
in a AVoman of 40 Avith pain in the left loAver quadrant The 
diagnosis in this case Avas not confirmed by operation 





[76] Kidney: Shadows Simulating Calculi 


S H A D O "VV S S J AT U I. A J J N G K J. N A J. C A J. C U I> I . Ex- 
iraneous shadows caused by moles on (he skm and olher soft 
tissue tumors wiJ] at times simulate those of renal calculi 1 his 
IS particularly true if the soft tissue tumor is in contact with 
the top of the table at the time of examination Such shadows 
are usually round, sharply circumscribed and of uniform den 
sity The density is definitely less than that of the usual renal 
calculus, however If seiial films are obtained, as is routine with 
excretory pyelography, one can sec that the tumor does not 
bear a constant relationship to the lenal shadow, since any 
movement of the kidney due to respiration or a slight change in 
position of the patient causes a change in the relation of the 
shadow' of the kidney and that of the soft tissue tumor This 
change of relationship of the shadow's does not usually occur 
w'lth intrinsic renal lesions 

A —The shadow' w'hirh overlies the kidney corresponds exactly 
to a mole on the back of the patient, a w'oman of 57 

B —In the renal area of a patient with generalized neurofibro- 
matosis, or Recklinghausen’s disease, the shadow's of several 
of the cutaneous tumors arc observed overlying the region of the 
costo\crtebral angle 

C —A defect on the intensifying screen produced a shadow 
simulating a renal stone These shadow's are sharply circum- 
scribed and appear on each film taken w'lth the damaged screen 
In cases of doubt, it is a simple matter to examine the screen m 
question 

—Ossified costal cartilages arc observed in the film of a 
w'oman of 31 These ossifications occur so frequently that they 
are scarcelv worthy of mention I'he appearance is usually char 
acteristic and only occasionally confusing If the course of the 
costal cartilages is kept in mind, the identification of these 
shadow's is simplified 



Kldnevx Aenta&ereulotu Infeciton* 


2. Baallarj infeaion from Bacillus coh and closely allied 
nrg inumi . The acute p^'elonephntis from this type of infection 
pr^uces no direct radiographic figni except perhaps relaxa 
oon of the pcl\'U and ureter In chronic pyeloneplintis of the 
baallary type m which cocci are also often present there may 
or may not be pyelographic changes \Vhen these are present 
they are charactensiic of the disease As Braasch has pomted 
out, these changes consist of uretcrectasis and calicctasis. He 
stresses the fact that uretcrcctasu may be the only evidence of 
past or present urinary infection. Thu may involve the entire 
ureter or only a segment If the invxilvcmcnt is extensive there 
13 usually some tortuosity The pcivw remains of normal sire 
or in advanced cases may shmv constriaion from acatncial con 
tracturcs. The calices not only are large but also show loss of the 
normal cupping This u due to flattening of the papillae so that 
the calices may be flat or even convex at their bases The sides 
of the calices become straight and there u narrowing of the 
infundibula so that the shape of the calices tends to change 
from conoidal to comcal The narrowing of the mfundibuja 
may become complete so that the calix u dosed off from the 
pelvis, as has been pointed out by Hyams and Kenyon The 
caJiectasu u not uniform, as some calices may be involved and 
others appear to escape The dilaiauon 15 charaaeriied by an 
angular and irregular appearance in contradistinction to ob- 
structive calicciaiu m which the contours arc rounded and club 
shaped. 


[NonlDberculova Intectloo* coitibturd on p^e 90 j 



[78] Kidney: Dloniuherctilous infections 


NONTUBERcuLous INFECTIONS The problem 

of nontuberculous infection of the kidney is a complicated one 
Not only are the clinical and pathologic pictures poorly cor- 
related, but the exact route of infection, i e , whether hematog 
enous, lymphogenous, ascending or by direct extension, in a given 
case may be open to debate T. hat obstruction, trauma, anomalies 
and pre-existing disease may play a part in predisposing to infcc 
tion seems established The role of the radiograph in the study of 
these infections is to a large extent negative rather than positive, 
particularly in the acute infections Certainly, in all cases 
of suspected infection there should be a careful correlation of 
clinical and urologic studies with any radiographic findings 
It IS generally agreed that neither the renal paienchyma nor the 
pelvis can be involved alone, one without the other, although 
the infection in one may overshadow that in the other That is, 
a true pyelitis or nephritis does not exist, but one is always ac 
companied by the other, so that the term “pyelonephritis” is 
more appropriate Although any of the pus-producing organisms 
can cause pyelonephritis, a coccic or bacillary infection, or com 
bination of the two, is most common More specifically, Staphy 
lococcus aureus or Bacillus coll, or one of its close relatives, is 
most frequently found in nontuberculous infections 

1 Acute staphylococcic infection of the kidney These infcc 
tions are usually blood-borne from some remote focus, such as 
a furuncle or osteomyelitis The renal cortex is primarily in- 
volved with multiple microscopic areas of suppuration, while 
the pelvis is involved secondarily When multiple abscesses co 
alesce into a large abscess or “carbuncle” with extensive break 
ing down of tissue, there may be definite radiographic changes 
The mass of the “carbuncle” may produce separation and 
deformity of the calices, or it may show communication of the 
abscess with the pelvis if there has been extensive paienchymal 
destruction Retrograde pyelograms are not advisable if this 
condition is suspected, and excretory' pyclogiams are likely to 
be unsatisfactoiy' since the kidney probably will not function 
Acute staphylococcic infection is one of the common causes of 
perinephritic abscess 




[80] Kidney: Carhtincle: Pyelonephritis 

CARBU>"CLE A —An excretory urogram shows swell- 

ing of the loi\er pole of the kidney and displacement of the 
calices by the inflammatory mass The patient, a girl of 10, had 
a history' of “boils” with chills and a high fever for two weeks 
At operation the lotver pole of the kidney ivas found much 
enlarged When it was opened, pus and necrotic material es 
caped, but there seemed to be a definite line of demarcation 
between the intohed and tinimolved portions of the kidney 
Recoiery w^as uneientful 

ACUTE PYELONEPHRITIS 71 —This normal retro- 

grade pyelogram showdng sharp, clear-cut minor calices wath 
no dilatation of the ureter or pelvis was made of a girl aged 19, 
whose diagnosis was acute iiyelonephritis of three days’ duration 
The patient complained of tenderness in the costot ertebral angle 
and flank Examination showed pus in the urine and a white 
blood cell count of 18,000 per cu mm These normal pyelo- 
graphic findings are to be expected, since there are usually no 
radiographic dianges in acute pyelonephritis Loss of the normal 
tone of the pehis and ureter may occur 

CHRONIC PYELONEPHRITIS C.— This retrograde 

right pyelogram was made of a woman of 64 wTth a diagnosis 
of chrome bilateral pyelonephntts The ureterectasis is evident, 
as IS also the conical appearance of some of the calices, ivhich 
shots marked narrowing of the necks 

D —This retrograde pyelogram tsas made of a tsoman aged 37 
Ysho Y\as seen for the first time four years previously Jn the in 
tenm the patient had been relatnely free from urinary' symp 
toms, and it tsas thought that the pyelonephritis had not pro- 
gressed appreciably during this time This film shots s dilatation 
of the calices and narrowing of the infundibula but a normal- 
sized pelt IS 


[Chrome pstloncptintis contiuurd on pagr 82 ] 









[82] Kidney: Chronic Pyelonephritis 


A — Retiogiade pyelogiams weie made of a woman of 68 with 
inteimittent colic in the left flank foi 28 yeais She had passed 
no stones and none was seen on the plain ladiogiaph The pa 
Lient knew that she had had pus in the mine foi a week and tliat 
she had had hematuiia for two weeks The pyelogiams show typi 
cal advanced bilateial pyelonephi itis with marked cahectasis, 
scan mg of the infundibula and uieteiectasis, moie advanced on 
the light One can see from the size of the cahees that theie 
must be extensive lenal damage, with relatively little noimal 
lenal tissue 

R— Retiograde pyelograms of a man of 61 widi pyuiia but 
few symptoms show maiked fibiosis of the infundibula with cah 
ectasis and uielerectasis Here, also, it is appaient that theie 
has been a large amount of renal damage 




[84] Kidney: Pyonephrosis 


PYONEPHROSIS The end-stage of chronic renal in 

fection, 1 e , pyelonepliritis and infected hydroneplirosis, is 
termed pyonephrosis The destroyed kidney is replaced by 
fibrous tissue, necrotic debris and pus Excretoi'y urography is 
of little value in the diagnosis of this condition since these kid 
neys are usually functionless 

Retiograde pyelograms are characterized by the irregularity 
of the opaque medium and almost complete loss of all normal 
structures The renal outline is likely to be enlarged, and the 
pelvis and major and minoi calices are united in a lobulateci 
mass Differentiation between tuberculous and nontuberculous 
pyonephrosis is difficult The pyelogram in the former is moie 
likely to show a “feathery" irregularity to the calices rather than 
no regular pattern, as seen in nontuberculous pyonephrosis Ex 
tensive neoplasm of die pelvis or renal neoplasm invading the 
pelvis may also closely simulate pyonephrosis 

A —This retrograde left pyelogram shows loss of normal pelvic 
landmarks Obviously, the kidney is largely destroyed Thick, 
foul pus was aspirated from the pelvis through the catheter 
Examination for tuberculosis gave negative results 
B —This pyelogram has die appearance of hydronephrosis 
but does show slight irregularity of outline The urine from 
this kidney was thick with pus Examination of the urine for 
tubercle bacilli gave negative results 

C —There is an enlarged renal outline with large calices and 
the pelvis is filled witli debris Stones are present in the lower 
pole The patient’s urine had been cloudy for two years, and a 
specimen from the left ureteral catheter was "milky” ivith pus 
D —This huge kidney has irregular lobulated pelvis and 
calices Stones were present in the kidney At nephi ostomy, thick 
pus escaped from die lenal pelvis 



Klifneifi Sponfaiteotu Oenemtton of Oas 




[86] Kidney: Spontaneous Generation of Gas 


SPONTANEOUS GENERATION OE GAS IN AND AROUND 
THE URINARY TRACT Tlic sponlancous generation 

of gas in the urinar)^ tiact is rare, liut when it is present, the 
gas can leadily be demonstrated on tlie radiograph The visuali 
zation of gas within the icnal pelvis, calices, parenchyma, pen 
renal tissue, bladder and vesical wall has been reported It is 
generally agreed that the most common cause is the fermenta- 
tion of dextrose in the urine and tissues of a diabetic patient 
with colon bacillus infection Urinary obstruction appears to 
be a frequent complicating factor Because of the fermentative 
characteristics of the colon bacillus for dextrose, the remark- 
able thing IS that gas formation does not occur more often 
Cases of the formation of gas arc reported, however, in non- 
diabetic patients and in patients with no demonstrable colon 
bacillus infection 

A —The renal areas of a woman aged 52 with uncontrolled 
diabetes, colon bacillus infection and obstruction of the lower 
urinary tiact The gas lies not only in the renal jiarcnchyma but 
also in the perirenal tissue and outlines both kidneys and adre- 
nal glands At operation, pure cultures of colon bacillus were oh 
tamed from the renal area, which was covered with bubbles 
of gas 

B —The lower urinar)' tract demonstrating gas in the soft 
tissues From the distiibution of the gas it is obvious that at 
least some of it is located in the muscle planes of the buttocks 
In this case the gas was produced by Bacillus wclchii However, 
except for location, the appearance differs in no way from that 
seen with colon bacillus infection in a diabetic patient 




[88] Kidney: Perirenal Abscess 


PERIRENAL A jj SC ESS Tlicic arc scvcial roentgcno 

graphic signs which coniribute to the diagnosis of perirenal 
abscess, but not all of these may be present in a given instance 
These signs are (1) loss of the normal psoas shadow, (2) ob 
literation of the renal outline, (3) scoliosis of the lumbar spine 
with concavity on the involved side, and (4) immobility of the 
kidney and the diaphragm on the involved side The immobility 
of the kidney and diaphragm may be demonstrated huoroscopi- 
cally, or pyelographic studies made during respiration will show 
absence of motion on the involved side, whereas the uninvolvcd 
side will be blurred from movement Retrograde or excretory 
pyelographic studies may shotv definite deformity of the renal 
pelvis from pressure of a renal abscess before it has broken 
through the capsule, or they may show a tract communicating 
with the pelvis and a collection of opaque material in the pen- 
renal space This finding is pathognomonic for perirenal abscess 

A —Loss of the psoas shadotv, scoliosis and pressure deformity 
of the lotver calices The renal outline on this side is also com- 
pletely obliterated A small incision was made in the renal re- 
gion and 1/^ pt of pus was drained from the right perinephric 
space 

B —A large renal pelvis -with pressure defects characteristic of 
polycystic kidney In addition, there is extravasation of opaque 
material from the lotver portion of the pelvis into the perirenal 
space A left pennephritic abscess was drained and about 100 cc 
of creamy yelloi\' pus evacuated 

C —Loss of psoas and renal outlines with extravasation of 
opaque medium from the pehis On fiuoroscopy the left leaf of 
the diaphragm ivas seen to be immobile A pennephritic abscess 
was drained 

D —Tuberculous neplirocolic fistula and pcriienal abscess 
with numerous sinus tracts At operation a shi unken, caseatmg 
kidney was found, and smears showed acid-fast bacilli 



Kfdnevt Co»plt«rtlo*u 



[90] Kidney: Complications 


NEPHROBRONCHiAL TisiULA PuImonai 7 com 

plications o£ acute lenal and peiiienal suppuiation have been 
shown by Nesbit to be common Nephrobronchial fistula, how- 
ever, IS raie 

A —This pyelogram shows a nephrostomy tube in the lenal 
pelvis following drainage of a pei inephi itic abscess with nephro 
broncliial fistulai 

5 —This right lateial decubitus film of the chest shows the 
fluid level in a lung abscess which communicated with both the 
renal pelvis and a bronchus The patient, a ivoman of 28, had 
had pain in the left side, chills, fever, cough and sputum for 
three days A plain film showed a blanching calculus in the 
upper pole of the left kidney A left jierinephiitic abscess was 
drained, but iiiigation of the ivound caused severe coughing 
Folloiving nephiectomy, hei pulmonaiy symjitonis disappeaiecl 
and there was complete lecoveiy 

I’ERINEPHRITIC ABSCESS FOLLOW INC RUPIURi: 01 
THE KIDNEY C — Rctiogiade jjyelofpam of a tiaumatic 

luptuie of a kidney shows extravasation fiom a minor cahx 
thiough the paienchyma into the peiiienal sjiace The pelvis 
and calices otherwise appeal normal The patient ivas a man 
aged 35 ivlio had fallen three weeks pieviously, striking himself 
in the legion of the kidney Four days piior to admission aspira 
lion of 2,000 cc of bloody urinous fluid gave great relief Two 
weeks later the white blood cell count and tempeiaturc became 
elevated A peiinephiitic abscess ivas then diaincd and recovery 
followed promptly 

LEAKAGE FOLLOWING PELVIOLIIHOIOMY 

D — This letrogiade pyelogram was made 21 days following 
pclviolilhotomy 7'his woman of 31 had uiinaiy leakage through 
the posterioi angle of the ivound foi the pieceding five days A 
uietcral cathetei was left in position and the ivound healed 
pi omptly 



K(«Inevi TnbercnIoJis 


any jcaticrcd calcification isnthia a kidney 'whicb is not greatly 
enlarged ts at least suggesme of luborulosu and thu possibility 
should alu‘a)s be considered. In tuberculosis the usual contour 
of the kidne) u maintained, and uhile enlargement of the renal 
shadow may occur it is usually not as great as may ocair with 
h)droncphrosii, cyst or tumor 

[TubCTrubxIi ccnlinued on png* 91 ] 



[92] Kidney: Tuberculosis 


TUBERCULOSIS The picsenL concept of lubeiculosis 

of the kidney is that it is always a blood-home infection from 
some focus of tubeiciilosis elsewheie in the body Such a focus 
may be in the lungs, lymph nodes, bones, gastio-mtcstmal tiact, 
etc Two types of tubeiculous lenal infection are iccognized 
(1) The kidney paiticipates with othei oigans of the body m a 
generalized miliaiy infection Since this type of infection is 
piactically always fatal, its significance is academic lathci than 
clinical (2) It is now also believed that cn dilating tubciclc 
bacilli may lodge m a capillai'y— commonly in the glomeiulai 
tuft— in the coite\ of the kidney, -wheie they may foiin a tu 
bercle In tins stage of the infection the lesion may heal ivithoul 
symptoms oi it may luptuie into a tubule oi Bowman’s space 
Tubeicle bacilli and pus may then pass into the thin aim of the 
medullary loop of Henle wheie the oiganisms find moie suitable 
soil for giowth In this second or medullaiy location, the disease 
becomes of clinical impoitancc, and usually the patient is not 
cuied without lemoval of the kidney As the medullaiy tubeicle 
grows. It also undeigoes caseation and bicaks tlnough into the 
adjacent calices or pelvis Pyelogiams made at this stage may 
demonstiate a communication between the cah\ and the abscess 
When the pelvis is involved, the scan mg which ensues is likely 
to pinch off a calix This is recognized on a pyclogiam by the 
absence of the calycine shadow The calices become laigc, ir- 
legulai and ragged and have an appeal ance which is faiily 
chaiactei istic 

The pelvis likewise paiticipates in the scaiiing and iiiegidai- 
ity, but only laiely does it sIioav dilatation The uiciei caily be 
comes involved, and tins involvement is ch.ii actei i/cd by a bead 
cd, iiiegulai appeal ance, with occasional stiictine foimation In 
fact, the uictei may become completely occluded, in which in- 
stance so called autonephicctomy follows The chai acici istic 
loentgen pictuie when tins occurs shows icplaceiiiciit of the 
icnal outline by a mass of caseaimg tubciclcs 2 oi 3 cm m 
diameter containing calcium The uietci may also take pait m 
the calcification If the uiciei docs not completely close, calcifi 
cation may still occui m the tubciclcs m the kidney Thcicfoic, 




Kidneu: Tuberculosis 


A —This pyelogram demonstrates several features of tubercu 
losis There is an area of calcification in the upper pole of the 
kidney which represents calcification in a tubercle The upper 
major calix has been completely pinched off The remaining 
visualized cahees show the typical irregular, moth-eaten appear 
ance There was gross pyuria on the left, and a smear showed 
tubercle bacilli 

B —An abscess cavity in the upper pole of the kidney com 
municates with a calix 1 here is also narrowing of the upper 
major calix which, however, has not been completely closed off 
The pelvis and the lowei calices show no roentgen evidence of 
involvement Theie is some pyelotubular backflow in the lowei 
pole The urine from the left kidney showed many pus cells 
and acid-fast organisms Left nephrectomy was done, and patho 
logic diagnosis was granuloma, probably tuberculous 

C —This retrograde jjyelogram demonstrates pinching off of 
the upper major calix The minor calices arising from this calix 
show the chaiactcristic moth-eaten and irregular appearance of 
tuberculosis The lower portion of the pelvis does not appeal 
involved, although there is early beading of the ureter The 
urine from the left kidney contained pus and acid-fast bacilli 
There was also growth on Corper’s medium A guinea-pig was 
inoculated and tubercle bacilli ivere recovered Neplircctomy was 
done, and pathologic diagnosis was granuloma, probably tuber- 
culous 

D — I'his retrograde right pyelogram shows complete occlusion 
of the upper calix and some nai rowing of the one below The 
lowei portion of tlie pelvis and the ureter appear normal Foui 
months previously the patient’s left testicle had become swollen 
and indurated, and spontaneous drainage with formation of a 
sinus ensued The urine contained pus, but while no organisms 
were seen, guinea-pig inoculation was positive for tuberculosis 
Orchiectomy was done, and pathologic diagnosis was cJironic 
granuloma of the epididymis, probably tuberculous 


[Tuberculosis continued on page 96 ] 





Kidney: Tuberctdosis; Autoncphrectomy 

AUTONEPH RECTO MY^ OR PUTTY KIDNEY A— 

This shows the typical apjscaiancc of the so-called autonc 
phiectomi7cd, oi putty, kidney of tiibeiculosis The calcified 
caseating tubeiclcs give an appeal ance not simulated by any 
othei condition except peihaps a calcified tubeiculous psoas 
abscess The patient, a man of 24, complained of fiequency, 
burning and smaitmg off and on foi 13 yeais Hematuiia bad 
been piesent on sevciaJ occasions Cystoscopy showed edema of 
the bladdei Clcai mine could be seen coming fiom the left 
uieter, but the light uieteial oiifice could not be seen because 
of edema The light kidney was lemoved Theie was lecurience 
of symjJtoms four yeais latei, and at this time guinea-pig mocu 
lation was positive foi tubciculosis 

B — Autonephiectomy was liteially tiuc in this man of 66 who 
could not iccall having had any uiinaiy symptoms The putty 
kidney was found incident to a gastro-intestinal examination 
which also showed a fai -advanced caicinoma of the stomach 
At autopsy the diagnosis of putty kidney and caicinoma of the 
stomach weie both confiimed 

C —This typical putty kidney on the left side is almost coin' 
pletely leplaced by calcified caseous tubeiclcs This patient, a 
man of 47, gave a histoiy of ina easing frequency and uigcncy 
for 12 yeais He had had hematuiia with some blood clots The 
kidney was icmoved 

Z) — This radiogiaph of the specimen fiom the case in C dis 
tinctly shows the kidney entirely leplaced by shaiply circum 
scribed calcified tubeiclcs It is obvious that the lenal tissue had 
been completely dcstioyed and that the term ‘‘autonephiectomy” 
IS appiopiiate 


[Tuberculosis couttmicd on page 9S ] 




[98] Kidney: Ttiberctilous Pyonephrosis 


TUBERCULOUS RYONTPHROSIS A — TlllS 1 Clro 

grade left pyelogram demonstiates almost complete icnal dc 
sliuction characterized by irregularity and areas of constiiction 
The patient was a woman aged 40 who complained of mci easing 
burning, smaiting and frequency foi four oi five yeais Cyslo 
scopic examination showed pus coming fiom the left uietei 
The kidney was lemoved, and the pathologic diagnosis was 
tuberculosis The patient was seen two years latei because of 
soreness of the bladder and increasing frequency whicli had been 
relieved temporanly following the nephiectomy The in me was 
again cloudy, and smears showed many pus cells and acid f<isl 
organisms 

B —This retrograde left pyelogram shows the appeal ance dial 
actenstic of renal tuberculosis, with almost complete destruction 
of the parenchyma, marked inegulaiity of the entire jiclvis and 
great dilatation of the calices The kidney is also definitely 
enlarged The patient was a man aged 40 

C — This retrograde pyelogram demonstiates tlie appeal ance 
typical of renal tuberculosis The patient, a woman of 22, gave 
a history of increasing frequency foi a ycai but had had no 
other uiinary symptoms The urine showed many wliite blood 
cells The kidney was removed, and smeais of the tissue showed 
acid-fast oiganisms Cultuies on Coipcr’s medium and gniiica 
pig inoculation were positive foi tuberculosis 

D — This pyelogiam shows typical renal tubeiculosis in a 
woman of 40 who complained of loss of weight and strength and 
a mass in the right side of the abdomen Examination icvcaled 
a pennephritic abscess with iicphiobionchial fistula and cai- 
emoma of the ceivix Diainage of the pcrinephi itic abscess was 
followed later by a nephrectomy Inoculation of .i guinca-pig 
with lenal tissue w'as jjositivc foi acid-fast bacilli Pathologic 
diagnosis was gianulomatous iiycloncphi iLis, piobaiily tulici 
culous Examination of the tissue fioni the ccivix levealed 
epidermoid caicmonia 

[Tuberculous i))oncplirosis conttmicil on piig( J(I0] 




[100] Kirlitcf/: Tuberculous Pyonephrosis 


A —Bilateral retiogiadc i^yelogiams show extensive tubcicu- 
lous involvement of both kidneys On the light, theie has been 
marked destiuction of the uppei pole, with iriegulaiity of the 
calices in the upper and middle poitions of the kidney The 
pelvis IS faiily normal On the left, the kidney is enlaiged and 
shows iiieguLiiity of the calices and marked scan mg of the 
calices and pelvis The patient, a boy of 18, had had hcmatuiia 
and fiequenc)' foi foui years and foi one week had had pain in 
the side, btiinmg and sniaitmg on urination, frequency, chills 
and fevei The mine contained much pus, and the smeais tveie 
positive for tubeiculosis When the ureteis were cathetei i/ed, the 
left kidney showed no function and contained only pus, while 
on the light the mine was slightly turbid with pus The mate 
iial horn both kidneys showed tubeicle bacilli The cystoscopic 
appeal ance of the bladdei was also thought to be typical of 
tuberculosis 

B —A plain film of the ui^per uiinary tiact demonstiates ex 
tensive stone formation as well as calcification within the paien- 
chyma of the kidneys From the distribution of the calculi, it is 
obvious that both kidneys aic greatly enlaiged Twelve ycais 
befoie, the patient, a man of 49, had a diagnosis of bilatcial 
renal tubeiculosis on the basis of presence of acid-fast oiganisins 
m the smeai He had been observed closely during the interim 
and he had developed bilateral pyonephrosis, bilateral renal 
and uieteial calculi and bilateral permepluitic abscesses which 
healed after surgical diainage The course was giadually down 
hill and he died of uicmia Autopsy showed pyelonephritis with 
coi tical abscesses, renal tuberculosis, renal and uicteial calculi 
and pyonephiosis, all bilateral Teimmal renal insufficiency and 
pneumonia weic the cause of death The patient had double 
lenal pehes ivith sepal ate uicteis to the bladder 



KMitrfft Dlfafcrflon In Pp^gnon^ 




[102] Kiduey: Dilaiaiion tit Prcqnanvy 


DILATATION DURING PRLGNANC^ IlIS WCll 

established fioni postnioi iciii, icliogiadc and exci ctoiy uro 
giaphic studies that theie is a dilatation of the uppei urinary 
tiact accompanying nonnal ])icgnancy In most cases following 
dcliveiy, howevei, theie is a letuin to the noimal state Exten 
sive studies have been made of this pioblcm, and it is thought 
that piessure on the meters fiom the enlaiging uteius and an 
endocrine effect from the piegnancy itself are the two main 
etiologic factors It is believed ih.it (he dilatation of the upper 
ui inary tiact predisposes to infection, although this docs not 
neccssaiily ensue Following dchveiy, involution begins im 
mediately and proceeds until the noimal state is reached Infee 
tion appeals definitely to delay noimal involution 
A —This ictrograde pyelogram shows definite dilatation of 
the renal pelves The ureters are dilated, elongated and redun 
dant The minor calicos have lost some of their normal cupping, 
and the fornices arc smooth A ncai-tcim fetus is obseived m 
the uterus The patient, a piimigiavida of 13, had normal 
antepartum and postpaitum couise I'heie was no evidence of 
urinary infection or other disease 
5 —This rctiograde pyelogram is in cvciy way similai to A 
except that the patient is but five months picgnant The patient, 
a primigiavida of 21, Iiad had several attacks of pain in both 
sides of the back with fcvei and chills I'he mine showed ton 
siderablc pus, and the white blood cell count was 17,800 A 
diagnosis of “pyelitis of piegnancy” was made Although this 
patient had a definite infection, the pyelograms are mdistm 
guishable from those of the previous patient who had no m 
fection of the urinary tract 



Kidnrf/i lf0droncphr<nilt 


incomplete or intermittent Hie cites tliouing the Inrgeit h)dro- 
ncphrosci arc probably tlic result of intermittent obitniction 
Cates ha\-c been reported in t\hich die retained fluid ^\*ai meat- 
ured in galloni These eases are rare at present ilncc surgical 
relief u now usually obtained before the dilatation hat reached 
thit degree The pelns and calices in hjdronephrosit ha\e 
imoolh outlmcs ivnth gently sweeping curves whereas ^Wth 
infection, there are liLcl) to be irrcgulantj and angulation with 
lots of the rounded contours of a true hydroncplirosis 

[II)drT3nepliro»h continued on fmge 106 ] 



[104] KirliiC!/: Hydronephrosis 


HYDRONEPHROSIS Hydl OllCplll OSIS IS palllologlC 

clilaiaLion of the lenal pelvis and calices with accompanying 
atiophy of the lenal substance This lesults fioni obstinction 
to the floiv of urine The obstiuction may be located at any 
point along the uiinaiy tiact distal to the icnal paicnchynia, 
1 e , it is possible to have obstiuction of one cah\ with localized 
hydionephiosis oi caliectasis The causes of hydioncphiosis aic 
as vaiicd as the lesions that can pioducc obstiuction to the ficc 
exciction of mine and include movable kidney with kinking 
of the uietei, abnoinial vessels usually at the in ctciopclvic junc- 
tion, uiinai-y stones, congenital contiactuics and \alvcs, nco 
plasms, infections, opeiative injuiy, hypeiplasia oi neoplasm of 
the piostate and uicicial oi uiethial siiictuic Congenital hydio 
nephiosis is also said to occui Much nioic common, liowcvci, 
aie the congenital lesions such as abenant blood vessels and 
contiactuies which pioduce obstiuction and icsult m the dc 
velopment of hydionephiosis after bnth In uncomplicated 
hydionephiosis the mine is stci ile It is common, howcvci, to 
have a complicating secondaiy infection, and this icsults in so 
called infected hydionephiosis At times, hank pus oi jiyonc 
phiosis may occui The tcim “pyonC]ihi osis” is leseivcd to icfci 
to the end-iesull in a nonfunctioning kidney with (he pelvis 
and calices filled with pus The distinction between infected and 
noninfected hydionephiosis in the caily stages is clinical and 
uiologic laihei than loenlgenologic Late m the disease, how 
evei, theie aie changes in the pyclogiam 

The loentgen changes in hydionephiosis aie chaiactei izcd 
piimaiily by cnlaigemcnl and dilatation of the pelvis and 
calices In the mild type, tins may be lathei dilficult to cvaltialc, 
since iheic is a ccitain degicc of vaiiaiion in the si/e of the 
noimal pelvis The papillae caily become flattened, and the calix 
loses Its noimal cup shape and becomes blunted oi clubbed 
The infundibula of the nnnoi calices become bioadcned, and 
thcic IS iclatn'c shoitcning but inacased size of the cahccs and 
the pchis Theic is ficqucnily a disjn opoi lion between the 
amount of dilatation of the calices and tliat of the jiclvis Eitlici 
may be dispropoi lionatcly laigc Obstiuction may be complete 





[106] Kitfiict/: Hydronephrosis 


HYDRONEPHROSIS FROM CONGENITAL ANOMALIES, 
INCLUDING ABERRANT BLOOD VESSSELS CoD 

genital anomalies definitely increase the incidence of other 
renal disease, since from a mechanical standpoint alone urinary 
diainage is likely to be interfered with This may be due either 
to an abnormal position of the pelvis preventing dependent 
drainage oi to an aberiant blood vessel obstructing the ureter 
—Crossed ectopic kidney tvith in eterectasis, pyelectasis and 
caliectasis The cahees show definite clubbing The patient, 
a girl of 10, liad, in addition, multiple congenital anomalies of 
the spine and legs 

B —Mild hydronephrosis with definite dilatation of the pelvis 
The calices show some flattening of the papillae tvith broadening 
of the infundibula The patient, a ivoman of 55, had had pain 
in the back for 25 years Distention of the pelvis reproduced 
the pain Urine from the catheienzed uieter was clear 

C— Moderate hydronephiosis with dilatation of the jiclvis and 
calices There must be considerable atrophy of renal substance, 
however, for the papillae are completely flattened The lower 
portion of the pelvis is hoiuonlal— a common finding with mild 
and moderate hydronejihrosis caused by obstruction from aber- 
iant blood vessels to the lower pole of the kidney These vessels 
usually produce fixation of the ureter which is attached above 
the horizontal lower boidei of the dilated pelvis Left nephrec 
tomy disclosed relatively large aberrant vessels to the lower 
pole of the kidney At ihc uieteropelvic junction was a definite 
stricture 

D -Moderate dilatation of the pelvis with marked dilatation 
of the calices The calicos show complete loss of papillary inden- 
tation vith con\eN lather than concave ends (clubbing) The 
meter is not Msualized TJic patient, a girl of 18, complained 
only of mteimittent attacks of pain in the left side foi two years 
On removal of the kidney, se\cral abeirant vessels were observed 
aossing the uretei None, Jiouevei, vas pioducing obsious 
obstruction 


[H)droiicplir(»sis rotilititicd on page /OS ] 




[108] Kiditci/: If]/fIroitci>IiroKis 


A — DilaLaLion of the pelvis and calicos tvilh no visuali/ation 
of the uietcr The patient, a woman aged 71, complained of dull, 
aching pain in the back foi tliicc oi foui ycais We consider 
this to lepresent hydioncphiosis due to obstiuction honi an 
abeiiant blood vessel to the lowci pole of the kidney Because 
of the patient’s age and gcncial condition, nephicctoiny was not 
advised 

— Hydroncphi otic lolated kidney with smooth, rounded 
contoins Because of the lotation, the high attachment of the 
iiictei can be seen, but it appears othciwisc normal The pa 
tient, a woman of 28, complained of recunnig attacks of left- 
sided pain for 10 years At opeiation, an abeiraiit vessel was 
seen passing in front of the uietei to the lowei poition of the 
kidney, pioducing obstruction at the uretciopclvic junction A 
yeai after nephrectomy she had had complete relief of pievious 
symptoms 

C —Large dilated pelvis with coiiesponding dilatation of the 
calices One can judge from this ajjpearance that iheic must 
have been almost complete destiuction of the lenal substance 
The patient, a youth of 20, had noticed dull, aching pain m 
the left flank foi only six ivccks At ncjjhiectomy, the appaicnt 
cause of the obstruction was a laigc vein miming along the 
pedicle Examination of the excised kidney showed only a thin 
shell of atiophic renal tissue 

D —Marked dilatation of the pelvis and calicos The jielvis is 
spherical and obsiously overhangs a liighly attached uictci The 
calicos show definite clubljing, and the findings indicate dc 
struction of the renal substance The patient, a woman aged 32, 
had had iccuricnt jjain on this side foi 15 ycais Enoiinons 
hydi onephrosis, with liiilc lenal siilistancc, was found at opci 
ation An abeiiant vessel extended acioss the pelvis and fixed 
the urctei at the urctciopcivic junction 

[II)dronq)hrosis conlnuiiil on page JJO] 
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Kidney: Hydronephrosis 

A —Horseshoe kidney witli laige liydroneplnosis on the left 
The cahees are medial and llie ureter is lateral The patient, a 
boy of 11, had had no symptoms until two days before, when he 
had pain and hematuria Plain films showed a calculus in the 
left pelvis At nephrectomy the pelvis was anterior, aberrant 
vessels were obstiucting the uietei, and a budge of lenal tissue 
extended acioss the niidline between the lowei poles 

H y URO N h 1> 11 R O S l s l ROM O 15 S T R U C 1 I O N 0 1 f in' 
LOWLR URL 11 R Obstiuctions in the lower uietci 

result in dilatation of the uietei, pelvis and cahees, but as a 
rule the pelvis does not take part in the dilatation to such a 
marked degiec as it does with obstruction at the ureteropelvic 
junction 

/J— Model ate hydronejdii osis with long, dilated ureter The 
patient, a woman aged 58, had had right renal colic four days be 
fore admission Three small stones were found at the uietei ovesi 
cal junction These were extracted 

C —Right hydronephi osis and hydio-uiciei, with definite 
lengthening of the ureter "I he patient, a man of 38, had an 
impacted stone in the lower end of the ureter demonstiated on 
a film two months before At that time he bad ai tacks of seveic 
colic but had had none previously 

D —Retrograde jiyelogram showing dilatation of the pelvis, 
cahees and uretei, with elongation and coiling of the uretei 
Here, also, the jiclvis docs not show the maiked dilatation 
observed with obstruction at the uieteropelvic junction The 
jiatient, a woman aged 37, foi tliiee montlis had had recurring 
attacks of jiain in the nglit Hank seveic enough to require 
morphine Roentgenograms Jiad shown a stone in the lowei end 
of the ureter foi the jnesious six months Examination of ih( 
mine fiom the light kidney sliowed infection liul no hank jius 



Ktdnetjt Blallgnant Tumor* 


It has no direct relation to the »irc of the tumor since it occurs 
in small as well as large neoplasms 

In retrograde pyelography a tumor u resealed by dutortion 
of the pelvis and caliccs and visualization of a mass nith or with 
out calahcation 

Tltc dcfonmtica of the peKu and caliccs due to tumor vary 
greatl) m appearance. As the tumor expands, it tends to become 
spherical and thus elongates the nearest major cali\ or calices 
and perhaps even the pelvis Pressure from the tumor may also 
cause naiToVimg of portions of the major and minor calices that 
are dose to iL If Uie tumor lies bctivTcn tuo or more caliccs 
the) will of course, be separated. Tlicrc u no predilection for 
either kidney or for the location of the tumor m the kidney Vt 
limes nearly the entire kidney appears to be diffusely involved 
by the tumor and thu produces elongaiion compiession and 
separation of all the caliccs and compression of the pchis Tim 
is the soolled spider leg deformity Usually however the 
mass IS located m sucli a position that only a portion of the pci 
VIS and one or two major and adjacent minor calices become 
distorted. Some turnon may invade the pcivas and at times the 
normal landmarks arc completely obliterated by tumor debru 
and blood dots in the piclvis and caliccs. Id this event it may 
be impossible to differentiate a tumor of the parenchyma vvhidi 
invada the pelvis from a primary tumor of the pelvis which has 
secondarily mvaded the renal substance In general howrver 
turnon of the pelvis do not duiort the renal outline whereas 
piiniary tumois of tlic renal jiarendiyma art prone to do so 
Occasionally definite hydronephrosis accompanies a renal tu 
mor Whcilier this wras prc-evistlng or was the result of obstruc 
tvou Irom pressure of the tumor in a given may be op>en 
to (|uciUon In cidicr event. Uicre are usually elongation and 
compression of Uic pelvis or calices that cannot lie accounted 
lor by the liydroncphrosii alone 
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[112] Kidney: Iflalignani Tumors 


MALIGNANT TUMORS IN ADULTS The claSSlfi 

cation of these tumois has long been a controveisial subject No 
geneial agi cement has been i cached, particulaily legaiding tu 
mors aiising in the icnal paicnchyma Whethei they ause cntiie- 
ly horn lenal tissue (lenal cell caicinoma) oi whethei some of 
them aiisc fiom adienal icsts (hypcinephioma) is moie of an 
academic than a piactical question at this time 

Fiom the standpoint of loentgen and clinical diagnosis, 
tumois of the kidneys in adults fall into two mam gioups (1) 
those aiising in the lenal paienchyma, and (2) those aiising in 
the pelvis Until clinical and loentgen dilfcicntiation can be 
made beyond this point, we think that fui thci discussion of the 
pathology is not wan anted in a book of this type 

MALIGNANT TUMORS ARISING IN THE RENAL PAR- 
ENCHYMA In oul experience these tumois compiisc 

about 90 pel cent of the piimaiy tumois of the kidney in adults 
The incidence in men is about thice times that m women Two 
thirds of these tumois occui in the fifth and sixth decades, and 
It IS exceedingly larc to find a piimaiy tumoi of the kidney in an 
adult undei 30 

The loentgen examination of patients suspected of having 
lenal tumois should include both plain films of the uiinaiy 
tract and letiograde pyclogiaiiis Lateral pyclogianis <uc at 
times of assistance and may clcaily sliow a defoimity of tlic 
pelvis oi caliccs which is not well shown in views taken in tlic 
anteiopostcrior piojcction On the whole, cxcictoiy pyeJogianis 
aie inadequate, since the pelvis of a kidney involved by a nco 
plasm IS likely to be unsatisfactorily visualized Piimaiy tumois 
of the paienchyma usually distoit the lenal outlines This point 
IS of gieat importance and should always be looked foi At 
least one thud of the icnal tumois show calcification which is 
discciniblc in ladiogiaphs of good quality These calcic dcjiosits 
usually appear as diffuse amoiphous flecks in the central poition 
of the tumoi, although occasionally plaques of calcium 1—2 cm 
in diamctei aie picscnt While calcification in the tumoi is piob 
ably 1 elated to the loss of blood supply with lesulting neciosis, 




[ 114 ] Kidnejf: Malignant Tumors 


A —This large tumor ol the upper pole causes distortion ol 
the renal outline The upper major calix is elongated and nar 
rowed The uppei minor calices are stretched around the mass, 
show a pressure defoimity and have entirely lost their normal 
configuration Nephrcclomy was done, and pathologic diagnosis 
was “hypernephroma ” 

—The lower minor calices are largely obliterated by pres 
sure from a mass in the lowei pole of the kidney The partially 
visualized calices are elongated, distoi ted and compressed 
around the expanding mass The kidney was removed, and 
pathologic diagnosis was "hypernephroma ” 

C —The lower pole of the kidney is enlarged by a tumor con 
taming flecks of calcium In this instance the pelvis is small, 
and while there is separation of the major calices, the evidence 
of compiession is slight but definite The upper end of the 
ureter is displaced medially and the kidney rotated in a clock- 
wise direction Large areas of necrosis with calcification were 
found in the specimen Pathologic diagnosis was “hyper- 
nephroma ” 

D —This is a classic example of a pyelogram showing the de- 
formity of renal tumor The uppei and lower major calices are 
separated and show piessuie defects from the expanding mass 
Elongation and narrowing of the uppei major calix are also 
well demonstrated From the separation of the calices, it is ob 
vious that the kidney is larger than normal Nephrectomy was 
done, and pathologic diagnosis was "hypernephroma" of (he 
upper pole of the kidney 

[^^allg^ant Itimors continued on page 116 ] 




[116] Kidney: Malignant Tumors 


A —Loss of lenal outline, with clongution and nan owing of 
the majoi calices When the kidney is unifoinily involved and 
the tumoi is not limited to one pole, the so called spidci-lcg 
deformity lesults This is chaiacteiistic of piimaiy lenal tumoi 
This patient’s only symptom was hematuiia Neplnectomy was 
done, and pathologic diagnosis was “hypeinephi oma ” 

B —Huge kidney with gieat elongation of the majoi cahees 
The opaque medium has cxtiavasatcd into soft, fiiable nco 
plastic tissue at the uppei pole The appeal aiice is typical of 
the spider-leg defoimity of lenal tumoi Examination showed 
a huge mass filling the left half of the abdomen Neplnectomy 
was done, and pathologic diagnosis tvas “hypei nephi oma ” 

C — Laige mass in the uppei pole of the kidney, with diffuse 
flecks of calcium on the oiiginal film The pelvis and cahees aic 
gieatly elongated and follow the cuive of the expanding tumoi 
In this instance, the majoi cahees aie pushed togethei lathci 
than sepal ated, as occuis most commonly The kidney was ic- 
moved, and pathologic diagnosis tvas embi yonal adenocaicmoma 
D — Huge kidney with distoition of all of the components of 
the pelvis and calicos Both majoi and minoi cahees show 
elongation, w'lde sepaiation and piessuie defects— the so-called 
spidei-lcg defoimity Ihcie is localized dilatation of the ex- 
treme uppei minoi calicos fiom obstiiiction of the uppei majoi 
cahx The uietei is displaced medially On icmoval, the kidney 
was found diffusely involved by neoplasm Only a small amount 
of leiial tissue lemauied in ihc specimen Palhologic diagnosis 
was “hypei nephi oma ” 

[Malignant tiiniois couliittied on page 118 ] 




[118] Kidney: ItialignatUTumors 


A — Pyelogiam showing laige dilated pelvis and calices The 
lower calices aie somewhat elongated, but it is doubtful if lenal 
neoplasm could be diagnosed fiom the pyelogiam alone In fact, 
the patient had no symptoms lefeiable to the kidney until he 
fell and injured his back five weeks befoie death Gross hema 
tuna and pain had followed the injuiy At autopsy, a massive 
hemoiihage into the kidney was found, which accounted foi 
much of Its enlaigement Pathologic diagnosis was adcnocarci 
noma 

B —Large kidney showing evidence of maiked piessme on the 
pelvis and calices fiom an expanding mass A well defined iing 
of calcification is seen Others are present in both uppei and 
lower poles but are paitially obscuied by overlying calices The 
removed kidney showed a large tumor ivith little normal lenal 
tissue Pathologic diagnosis was "hypernephroma ” 

C — Pyelogram showing a large hydronephi otic jjelvis with a 
large, smooth filling defect The uretci is attached high and is 
not greatly dilated One would suspect hydionephiosis due to 
obstiuction of the ureter horn an abenant blood vessel to the 
lower pole of the kidney This was, in fact, found at opeiation 
and, in addition, a tumoi of the uppei pole ivith extension into 
the pelvis Pathologic diagnosis was "hypernephroma ” 

D— Pyelogiam showing comjdetc loss of noimal landmarks 
which are replaced by infiltrating neoplasm The kidney is large, 
and Its outline is lendered indistinct by capsulai infiltiation 
The same appeal ance can be pioduccd by piimaiy tumoi of the 
lenal pelvis invading the jiaienchyma Autopsy levealcd exten- 
sive metastases and the kidney leplaccd by neoplasm Pathologic 
diagnosis was "hypernephroma ” 


[Malignant tumors continued on page 120 ] 




[120] Kidney: Iflalignuni Tumors 


A —Definitely enlarged kidney The pelvis and calices show a 
large piessure defect without the elongation commonly seen 
The appeal ance, however, is typical of one manifestation of 
primary renal tumoi The patient, a man of 62, complained of 
marked loss of weight and general imdaise Physical examination 
shoAved a tumoi in the left uppei c| uadi ant Theie had been 
no urinary symptoms or hematuiia Nephrectomy tvas done, and 
pathologic diagnosis Avas "hypci nephroma ” 

B —Enlarged loAver pole of the kidney, Avith elongation and 
nairoAVing of the majoi calices around a mass SeA'eial cahccs 
shoAV caliectasis The patient, a man of 57, had had hematinia 
tAvo years before but none since Recently he became Aveak and 
unable to Avork and lost Aveight A left nephrectomy Avas done, 
and pathologic diagnosis Avas “hypernephroma ” 

BONY METASTASIS TROM “HYPERNEPHROMA” 

Primary tumoi s of the renal parenchyma commonly metastaswe 
to bone, and occasionally the first symptoms are fiom metastasis 
The metastatic bony lesions arc ahvays osteolytic, AVith e\tcnsi\'c 
destruction of bone but little, il any, osseous reaction The 
secondary lesions cannot in themseh'cs be dilTcrcntiaicd from 
osteolytic metastasis Irom other neoplasms 

C —Pathologic fracture AVith cxtensiA'c bony destruction in the 
region of the nutrient artery of the femur This appearance is 
to be expected AVith “hypernephroma” metastatic to bone but can 
also be produced by other secondary neoplasms The patient, a 
Avoman of 48, entered because of the fractured femur Pyclo 
grams shoAved a “hypernephroma” deformity of the kidney 
D —Extensive destruction of the pubis and ischium AVith no 
bony reaction This appearance is to be expected Avith, but is 
not pathognomonic for, “hypci nephroma” metastatic to bone 
The patient, a man of 71, had had pain in the left hip and leg 
for one year Except for one episode of liematuria tAvo yeais be- 
fore, there had been no iinnaiy symjnoins Al autojjsy, a pii 
inaiy tumoi of the renal paiencliyma AVith bony metastasis Avas 
found 
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Kfdnetft JVTolfgnimf Tnmors 


metastasize exteran-ely The pyclogram ihotvs an amoiphous 
coUeetJon of opaque medium with complete loss of normal 
itrucmre*. The appearance u Indutingulihable from that pro- 
duced by tome tumors arising in the parenchyma and imading 
the pelvu As a group hox*c\cr many cases arc associated inth 
stones m the pelsu It u bche\-ed that the irritation of the stones 
m some instances leads to metaplasia of tlie pchic epithelium 
v-ath formation of tumor since some of these neoplasms arc 
u-cll differentiated squamous cell caraiiomas with epithelial 
pearls. The prognosis for nonpapillary tumors u poor but 
fortunately they are rare, 

[XXalifiLarit turnon cimtlnutd on fmp i -t ] 



[122] Kidney: malignant Tumors 


TUMORS OF THE RENAL PELVIS About 10 pel 

cent of tlie renal tumors in adults arise fiom tlie pehas These 
are either papillaiy or flat infiltrative giowths 

The degiee of malignancy of papillary tumois vanes gieatly 
All tend to lecur aftei removal Many aie prone to establish 
implants along the uretei or m the bladdei or, as some believe, 
to develop in multiple locations Otheis metastasize to bone or 
lungs and tlius leveal their true natuie A malignant papi]lai 7 
tumoi without metastasis cannot be diffeientiated by ladio 
graphic studies from a lelatively benign papilloma 

Hematuria is usually the first symptom of papillaiy tumois 
and IS almost always present at some time befoie a physician 
IS consulted The passage of blood clots is common and is 
usually accompanied by colic Rarely, the first symptom may be 
from metastasis to bone, lungs oi brain Usually a mass cannot 
be palpated 

On letrograde pyelograms a small papillary tumoi produces 
an irregular mottled filling defect without distoitmg the un- 
involved poition of the pelvis oi the renal outline Filling de 
fects due to blood clots tend to be smooth m outline lather than 
irregular, as is the case with papillaiy tumois Also, defects from 
blood clots can usually be made to disappear ivholly or at least 
partially by repeated washing of the pelvis 

With larger papillaiy' tumois, the pelvis may be almost com 
pletely filled with neoplastic tissue Tumors of this size distoit 
the pelvis and may obstruct some of the calices, ivith lesultant 
localized hydronephi osis Ei'en though the pelvis is neaily filled 
with tumor, the outline of the kidney is not distoited 

The ureter is a frequent site of implants and may be com 
pletely blocked by tumor so that a pyelogiam cannot be ob 
tamed A patient suspected of having a papillary tumor of the 
lenal pelvis should have a caieful examination of the bladdci foi 
secondary implants, since these occui in a high peiccntage of 
such cases 

Flat nonpapillaiy tumois not only may invade and distoi t the 
renal pelvis, but may infiltiate the paienchyma and pioduce en- 
largement of the renal outline These are highly malignant and 




[124] Kidney: lHaUgnani Tumors 


A —An uicgulai filling dcfccL is seen in the oniei poilion of 
the pelvis This extends into the middle and lowei inajoi cahees 
blit does not block them completely The mottled papillaiy 
cliaractei is appaient Theie is no distoition of die lenal out- 
line Following lemoval of the kidney, a papillaiy gioivlh was 
found coiiesponding to the filling defect in the pyclogiaiu 
Pathologic diagnosis was papillaiy tiansitional cell caicinoiua 
of the lenal pelvis 

B —This IS a typical papillaiy defect in lowei niajoi and mmoi 
calices, ivith but little distoition of the cal 3 'cinc outline and no 
defoimity of the kidney The patient, a Mexican woman of Si, 
had had inteimittent hematuiia foi one 3 'eai A nephiectoiuy 
disclosed a papillaiy tumoi filling the lowei calix Pathologic 
diagnosis was papilloma 

C — This pyclogiam shows a shaiply cncumsciibed defect in 
the uppei half of the pelvis and only the lowei half visuah/ed, 
but the kidney is of noinial size The patient, a man aged 42, 
had had inteimittent hematuiia with passage of woimhke clots 
foi eight months Lifting would sometimes initiate bleeding 
Examination of the excised kidney showed the uppei cahx 
coveied by a flat papillomatous lesion which all but obstructed 
It Patliologically, the epithelium of the cahx was ovcigiown, 
and beneath the mucosa weic stiands and clumps of well dif- 
ferentiated caicmoma cells Pathologic diagnosis was tiansitional 
cell caicmoma of the icnal pelvis 

D — This pyelogiam shows obhteiation of all except the uppei 
cahx The lenal pelvis is encroached on, yet the lemaining boi- 
dei IS not distoitcd The lenal outline is obscuicd by gas m the 
intestines The patient, a man of 67, had had no symptoms 
except hematuiia once a week foi thiec months Nephicctomy 
was done, and pathologic diagnosis ivas tiansitional cell caicino 
ma of the lenal pelvis He died foui months latei, and at aulop 
sy geneiali/ed caicinomatosis was found 

[Maligiinnt minors ronlntucd on page 126 ] 




[126] Kidnet/: malignant Tumors 


A —This retrograde pyelogram demonstrates a small filling 
defect in the upper major calix The man, 75 years old, had 
noted gloss hematuria for six months For two months he had 
had aching pain in the upper right thigh and upper left humer- 
us Cystoscopy showed a small, pale papillary tumor of the blad 
der This was resected, and pathologic diagnosis was papillary 
carcinoma 

B —The right femur of the same patient shows a lesion which 
we believe to be metastasis from the kidney The bony findings 
are in no way characteristic of a metastatic neoplasm of the 
renal pelvis Pathologic diagnosis of a biopsy specimen was 
metastatic carcinoma 

C —In this pyelogram the papillary character is not quite so 
obvious, since it is overshadowed by the smooth filling defects 
in the pelvis and ureteropelvic junction due to blood clot The 
lateral midportion of the pelvis does show characteristic mot- 
tling, however The upper major calix is partially occluded, with 
resultant localized dilatation Here, also, there is no distortion 
of the renal outline Nephrectomy was done, and pathologic 
diagnosis was papillary carcinoma of the renal pelvis Six 
months later the patient returned with a papillary tumor of the 
bladder 

D —This pyelogram shows a conglomerate collection of 
opaque material and complete loss of normal landmarks The 
renal outline appears enlarged The appearance suggests either 
tumor of the pelvis invading renal tissue or primary tumor of the 
parenchyma invading the pelvis Pyonephrosis could also simu 
late this appearance Nephrectomy was done, and pathologic 
diagnosis was clironic pyelonephritis with squamous metaplasia 
and epidermoid carcinoma 

[Malignant tumors continued on page 129 ] 
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MALIGNANT TUMORS IN CHILDREN SuiCC thc 

clinical diagncrtu of malignant ncoplairm of thc kidney and 
renal region m children u fairly definite thc role of roentgeno- 
graphic rtudies is chiefly confirmatory A painless mass in the 
upper abdomen of a child under 7 is pnma faae eiidencc of 
an einbryonia of the kidney or neuroblastoma of the adrenal 
Rocntgcnographically it is impossible to differentiate beiu-ecn 
them. The plain film always shoxsi a large, soft lissiie mass in 
thc upper quadrant Pyclographic studies may help to determine 
the point of origin by indicating sshctlicr the kidney is nicrely 
displaced or aaually Ins-aded In\-aiion suggests the kidney as 
the sue of origin but an extrarenal neoplasm may invoU-c the 
kidney letondanly \\ uh a ncuroblastoraa arising in the adrenal 
the kidney is less likely to be ini-adcd and is more often dis- 
placed doimwarcL Although they usually occur high up cm 
bryomas may arise in any piortion of the kidney or retroperuone 
ally along the course of the renal anlage WTicn the tumor ong 
mates in the kidney the organ is displaced usually dotvn and 
lateral and the pehtt and caliccs are separated or distorted. 
When thc lesion originates extrarenally howener practically the 
only findings arc duplacenient and distortion from external 
pressure l\ ith rctropcntoneal tumor thc displacement u doviTi 
anterior and lateral and the pehis is compressed by thc mass 
Hematuria and pain are not common Bibicral tumors occur 
but arc rare There u no predileaion for eiilicr sex or side From 
a praaical point of snew there U little to be gained from making 
a difTcreniiRl diagnosis betsvren neuroblastoma and \\ ilms 
tumor because the prognosis for both u poor 

Polycystic disease in children u rare especially that in\oUing 

one kidney In thc one such case that ut ha\e encountered thc 
pe^^c and calyane distortion could not be disunguubcd from 
tliat produced by a priroary renal tumor 

[MMHuani uimoci cemUnurd on 130 ] 
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[130] Kidney: Malignant Tumors 


A. —Excretory left uiogram of a boy of 2, showing a large up 
pel quadrant soft tissue tumoi which displaces the kidney down 
to the aest of the ilium The renal pelvis is not seen as such, 
and the calices are distoited Nine days befoie admission die 
parents had noted an abdominal mass There had been no hema 
tuna oi other unnaiy symptoms Following iiiadiation theie 
was lapid deaease in size of the mass, and about seven weeks 
latei the kidney with pait of the lemaining mass was lemoved 
Pathologically, the kidney was not invaded, and the lesion did 
not appeal to have aiisen from the adrenal It was theiefoic 
thought to have originated letiopentoneally fiom die lenal 
anlage as an undifferentiated malignant neoplasm— Wilms’ 
tumoi 

B — Retiograde right pyelogram showing downwaid and latei 
al displacement of the kidney, with loss of the upper calycine 
shadow and slight hydronephrosis The soft tissue mass can be 
distinctly seen A film of the chest showed pulmonary metastases 
The patient, a girl of 4, had had gi'adual increase in the size 
of the abdomen for one month The only other finding was 
engorgement of the superficial abdominal veins which indicated 
vena caval obstiuction The mass was niadiated without ap 
pieciable effect 

C —Retiograde left pyelogiam showing an uppei quadrant 
mass which displaces tlie kidney downward and lateral Aside 
from evidence of compression, the kidney appears relatively 
noimal Following inadiation, the mass practically disappeaied, 
but since there was evidence of distant metastasis, no suigical 
measures were undei taken 

D— Retrogiade right pyelogram showing medial displacement 
of the kidney and gross distortion of the pelvis and calices, 
which also appear somewhat dilated Diagnosis was Wilms’ 
tumor and iriadiation given Because theie was no decrease m 
size of the mass, suigeiy was advised The mass was lemoved at 
anolhei clinic Pathologic diagnosis was polycystic kidney 





[132] Kidney: Blood Clots in Pelvis and Calices 


BLOOD CLOTS IN THL PELVIS AND CALICES 

A blood cloL in the renal pelvis oi calicos displaces (.he opaque 
medium o£ a pyelogram, but sufficient medium usually icmains 
to outline faintly the area containing the clot Blood clots in 
the pelvis appear as somewhat elongated, ovoid and shaiply 
bordered defects in the contrast substances In the cahx, how 
ever, wheic they are more fiequently seen, clots appeal as slight 
ly shrunken calycine casts surrounded by opaque medium This 
may well be due to a combination of shrinkage of the clot and 
distention of the calix by the pressure of the injection AH 
blood clots must be dilfeientiated from (1) nonopaque stones, 
(2) primary tumois of the renal pelvis and (3) piimary paien 
chymal tumois with invasion of the pelvis 

A —A retrograde pyclogiam made following hematuiia sliows 
Idling defects from blood clots in the upper cahx One month 
later the patient died of a cerebral hemorrhage At autopsy, 
the renal pelvis on the right was perfectly normal except foi a 
slight hemoirhagic area in the pelvic mucosal layer 

7J — This excretory pyclogiam shows the typical defect fioni a 
blood clot Cystoscopic examination showed bloody uimc coni 
mg from the left uieier A retrograde pyelogiam made at a latei 
date was normal, howevei 

C — This retiogradc pyelogram shows a deformity typical of 
renal tumor In addition, there aic smooth filling defects in the 
pelvis and lowei calices having the appeal ance chaiactenstic 
of blood clots A pyelogram taken one month latei, at a time 
when thcTC was no hematuria, showed only the dcfoimity of 
the tumor and absence of the blood clots Nephrectomy was 
done, and pathologic diagnosis was “hypei nephroma ” 

Z>— This pyelogiam, made aftei hematuiia, shows typical 
blood clot in the lowei cahx A pi ogress pyelogram made three 
years later was normal 





[134] Kidney: Adrenal involvement 


CALCinCATION OF THL ADRENAL GLANDS 
CalcificaLion of the adrenal glands is occasionally encounlcicd 
in roentgen examinations of the uiinaiy tiact It is gencially 
consideied to be due to tubeiculosis of the adrenals with associ 
ated Addison’s disease liowevci, we have inoie often discovered 
calcification of the adienals as an incidental finding withoul 
othei evidence of eitbei tubeiculosis oi Addison’s disease The 
condition is recognized by its location in the adrenal area and, 
when tbeie is sufficient calcification, by the cbai actcristic shape 

A —Calcification in the left adicnal The finding was inciden 
tal to an examination of the urinaiy tiact Theic wcic no signs 
oi symptoms of hypo-adienalism The mine was examined foi 
acid-fast organisms and found negative Cultures on Coi pci’s 
medium and guinea-pig inoculations were also negative 

J3 —Calcifications within both adienal aieas The patient, a 
boy of 12, was seen because of pain in the abdomen Thcie were 
no findings to suggest adicnal disease, and tlncc tubeiculin 
tests were negative 

TUMORS or THE ADRENAL GLAND TheadlCIial 

gland can be delineated by the injection of a gas m(o the pen 
lenal space This outlines both the icnal and the adicnal aica 

C —A noimal kidney and adienal outlined by the injection of 
oxygen The patient was a gii ! aged 19 with incicascd giowth 
of hair on the face and foieaims No adicnal tumoi was found 
on either side 

D —A peiirenal oxygen injection outlining the kidney and 
adienal gland The adicnal is definitely laigei than noimal, and 
the plain film shows flecks of calcification within it The patient, 
a woman of 34, had blood picssuic of 250/150, following ic 
moval of the adicnal tumoi, it fell to 135/95 Pathologic diag- 
nosis Avas pai aganglioma (phcochi omocyloma in adienal) 



The Uretei 
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[138] Ureter: IVormal; Perforated 


THE NORMAL URETER Fl 0171 lllC rCnal pclvCS tllC 

ureters pass downward and medially, over or near tlie ups of 
the transverse processes of the lumbar vertebrae, swing slightly 
outward over the sacro-iliac joints to enter the bony pelvis 
From here they follow the curve of its wall, first outward and 
downwaid, then inward, and downward to entei the bladder 

Because of peristaltic waves, the normal ureter is rarely visu- 
alized in Its entirety on excretory urograms If it is distended, 
however, the ureter may occasionally be visualized throughout 
Its entire length on retrograde ureterogiams Even then it shows 
varying diameteis due to jjenstalsis so that its walls are not par 
allel as shown in texts on anatomy TJvee points of narrowing 
of the ureter are recognized anatomically (I) at the uretcropel 
VIC junction, (2) where the ureter crosses the iliac vessels, and 
(3) at the ureterovesical junction 

—Retrograde ureterograms of a woman of 29, showing nor- 
mal ureters 

B —Retrograde ureterograms of a girl of 19, showing the usual 
wavy appearance of normal ureters 

PEREORArioN Occasionally, p.ii ticulaily in the pres 

ence of a stone or stricture, the ureter is perforated during an 
attempt to pass a catheter Injected opaque medium then infil- 
trates the soft tissues around the ureter 

C —The tip of the catheter has perforated the ureter at the 
site of an apparent stiicture A small amount of injected skiodan 
has diffused around the ureter This patient had a ureteral stone 
at a higher lesel, but none could be seen radiographically at the 
site of perforation 

D —There is extravasation of a laige amount of opaque ma- 
terial in the periureteral tissues on the light During an attempt 
to pass a catheter by a stone in the right uictei, the ureter was 
perforated, and injection of ojjaque material showed extiavasa- 
tion around the urctei ralhci than the expected ureterogram 
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[140] Ureter: Cougenital Anomaiies 


CONGENITAL ANOMALIES Tlic commonest con- 

genital anomaly of the uietci is bifni cation This may occm at 
any level In its mildest foim it consists of a bifid pelvis, but the 
uieteis may unite at any level between the lenal pelvis and the 
bladdei oi may entei the bladdei separately When enteiing the 
bladdei sepaiately the opening of the uietei leading to (he up 
pel pelvis IS almost always distal to the oiifice of the uietei 
fiom the lowei pelvis Occasionally, one iiictci empties into the 
bladdei in noimal position, while the anomalous uietei empties 
into the uiethia oi vagina 

A —This letiogiade pyelogiam shows double icnal pelvis with 
ureters joined at a high level 

B —A film taken of the light ineteral aiea following excietoiy 
uiography demonstrates leduplication of the uppci half of the 
uretei on the right These unite at the level of the uppci boidci 
of the sacrum and extend as a single uictcr to the bladdei The 
patient was a -woman of 31, with pain in the light uppci quad- 
rant Pyelographic findings on the light wcie noimal otherwise 

C — This excretory urogram shows separate meters which join 
a shoit distance above the bladdei In the meter fiom the lower 
pelvis is a calculus just above the point of junctuic 

JD — An anomalous ureter on the light opens into the uicthia 
There are opaque catheteis in the uretei s on both sides Opaque 
medium has been injected in ihc anomalous uretei and the 
urethra, whereas the bladdei has been outlined by injection 
of air The patient, a Negicss of 20, had no uiinary complamls 
and had never been incontinent Retrograde pyelograms showed 
the ectopic uretei leading to a vestigial club-shaped nonfunc- 
tioning pelvis in the upper pole of the kidney The lower icnal 
pelvis and calices had good function and wcie noimal 



Crdert Cofettll 


It u ad^'isablc to ha\-e ureterograms ai well and If the iluido\\ 
in question produces either a filling dcfca m or is completely 
obscured by the opaque medium in both \iewi, it must certainly 
lie t\uthin the ureter It must be borne m mind that ureteral 
calcuh do not necessarily remam in one position but are liXcly 
to pass down the urinary tract. They are particularly IiLcly to 
diange position during and foUosvmg anestJiesm and imtru 
mentation. In fact they ma) be displaced up the unnary tract 
dunng the passage of a ureteral catheter or attempted extrac 
tion For this reason it Is often advisable to obtain films im 
mediately before operative procedures to ascertain if change of 
position has ocairred. Not onl) u this in die best interest of the 
jiatient. bur U may save the embarrassing situation of searching 
for a stone that is not present 

There are many normal and abnoniul findings that roa) 
simulate ureteral calculi Pldeboliths calcified lymph nodes the 
tip of a transverse process of a lumbar vertebra fecaliths in the 
appendix, film anefacti. vasoilar plaques and teeth or bone in 
dermoid cj^ts account for the more common shadows that may 
be confused tuth ureteral calaili 
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[142] Ureter: Calculi 


CALCULI Ureteral calculi aie usually stones tliat 

have foimed m the kidney and become lodged in the meter 
On raie occasions, howevei, they may be formed entirely within 
the uretei, oi, if foimed in the kidney and lodged in the meter, 
they may glow by the accietion of salts deposited fiom the mine 
They may occur in any location between the lenal pelvis and 
the bladdei The most common sites, howevei, aie the thiee 
points of anatomic nan owing (1) the meteiopelvic junction, 
(2) wheie the ureter ciosses the iliac vessels, and (3) the 
uieterovesical junction The size of the uretei to some extent 
detennmes the size and shape of the calculus that can be passed 
into It from the kidney, so that a stone greatci than 0 5 cm in 
diametei will not be found m a normal uretei Howevei, m cases 
of obstruction with dilatation of tbe uietci, stones of unusual 
size may occui These may show laminations indicating the 
deposition of calcium salts on the stones while in the uietei 
These stones may measuie 2—3 cm in diametei and may be 
several centimeteis long, oi they may be multiple and faceted 
Most meteial calculi, howevei, aie oval, with the long axis of 
the stone conesponding to the long axis of the uretei Slones 
which have passed into the ureter from the kidney are usually 
slightly irregular and do not have the smooth outline of stones 
which have formed within the ureter Ureteral stones, like lenal 
calculi, aie usually opaque because of the calcium content, al- 
though nonojiaque stones do laiely occui When diagnosing 
uretei al calculi, one must first ascertain that a suspected shadow 
lies along the course of the meter, and although it can be stiong- 
ly suspected fiom the flat film, it is usually necessaiy to visualize 
the uretei to make a positive diagnosis The most common 
method is to place an opaque catheter in the metei and obtain 
stereoscopic or, better still, anteroposterior and oblique ladio 
graphs With but two exceptions, the shadow of a metei al cal 
cuius will he in contact with the catheter in both anteioposte 
nor and oblique views The cathetei may be separated fiom the 
stone (1) when the stone is small and the uretei laige, oi (2) 
when, in I'aie instances, a tine meteial calculus ulceiaies 
llirough the iiiciei and lies oiiiside it When possilile, tlierefoie, 



Ureter: Caleell ] 


It u »d\uable to ha\C ureterograms ai well and if the shadov. 
m question produces either a filling defect m or is completely 
obsaired by the opaque medium in both victvs, it must certainly 
he within the ureter It must be borne in mind that ureteral 
calcuU do not necessarily remam m one position but arc hTtcly 
to pass down the urinary tract. They are particularly likely to 
change poiiuon during and foUotving anesthesia and mstru 
mentation. In fact they may be displaced up the urinary tract 
during the passage of a ureteral catheter or attempted extrac 
cion For this reason it is often advisable to obtain films ira 
mediately before operatise procedures to ascertain if change of 
position has occurred. Not only u ihn in the best interest of the 
patient, but it may sa>e the embarrassing situation of searching 
for a stone that is not presenu 

There are man) normal and abnormal findings that may 
iimulate ureteral calculi. PhJeboliths calafied lymph noda the 
Up of a traQs\'ersc process of a lumbar vertebra fecalithi m the 
appendix film artefacts vascular plaques and teetli or bone in 
dermoid cysts account for the more common shadows that may 
be confused with ureteral calculi 
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[142] tJreter: Calculi 


CALCULI Uicteial calculi aie usually stones that 

have foimed in the kidney and become lodged in the uictei 
On laie occasions, howevei, they may be foimed entnely within 
the uretci, oi, if foimed in the kidney and lodged m the uietci, 
they luay glow by the acciction of salts dejDOSited from the uiinc 
They may occur in any location between the lenal pelvis and 
the bladdei The most common sites, howevei, aie the thiec 
points of anatomic naiiow'ing (1) the uieteiojjclvic junclion, 
(2) where the ureter ciosses the iliac vessels, and (B) the 
uieteiovesical junction The si/e of the uietei to some extent 
detei mines the size and shape of the calculus that can be passed 
into It from the kidney, so that a stone gieatei than 0 5 cm m 
diamctei will not be found in a noimal uietei Howevei, m cases 
of obstruction with dilatation of the uietei, stones of unusual 
size may occur These may show laminations indicating the 
deposition of calcium salts on the stones while in the uictci 
These stones may measuie 2—3 cm in diametei and may be 
several ccntimetcis long, oi they may be multij^le and faceted 
Most tiieteral calculi, howevei, are oval, with the long axis of 
the stone coriespondmg to the long axis of the uietei Stones 
which have passed into the uietei fiom the kidney aie usually 
slightly irregular and do not have tlie smooth outline of stones 
which have formed within the uietei Uietei al stones, like renal 
calculi, aic usually opaque because of the calcium content, al 
though nonopaque stones do laiely occtii When diagnosing 
ureteral calculi, one must fust asceitam that a suspected shadow 
lies along the couise of the urctci, and although it can be sliong 
ly suspected fiom the flat film, it is usually necessaiy to visualize 
the uietei to make a positive diagnosis The most common 
method is to place an opaque catheiei m the urctci and obtain 
stereoscopic oi, betici still, antei opostci lor and oblique ladio 
graphs With but two exceptions, the shadow of a uietei al cal 
cuius will lie in contact with the cathctci m both antei opostc 
nor and oblique views The catheter may be scpaiatcd fioni the 
stone (I) when the stone is small and the uietei laigc, oi (2) 
when, in laie instances, a tiue uicteial ealculus ulceiaies 
thiough the uietei and lies outside it Winn jjossiblc, thercfoic, 




[ 144 ] Ureter: Calculi 


A —A film of ihc uiinary liacL shows an opaque cathctei in 
ihe right uieiei The tip of the cathetei is in contact with a 
small shadow of increased density having the appeal ance of a 
ureteral stone Since it was thought that a stone this small 
would eventually pass, no treatment was advised 

B —This antei opostei lor film of the lowei urinai7 tiact shows 
a cathetei in contact ivith an oval and slightly nicgulai shadow 
111 the region of the uieteiopelvic junction, indicated by the 
allow It would be necessaiy to obtain an oblique view oi a 
ureteiogram before positively identifying this shadow A light 
uieteiolithotomy disclosed a stone fiimly lodged in the uielei 
at the ureterovesical junction 

C —A film of the lowei uiinaiy tiact shows an oval shadow of 
calcium density in the region of the uretei ovesical junction with 
Its long axis paralleling that of the meter The outline is smooth, 
suggesting that if the stone was not foimed m the uietei, it at 
least had been in this location for some lime and had acquncd 
calcium salts Cystoscopy showed a stone bulging fiom the light 
uieteial orifice The stone was later extracted, and analysis 
showed It to be composed mainly of calcium oxalate with some 
calcium jjrosphate 

D —A film of the lower uiinaiy tiact shows an opaque cathe 
ter in the left uietei The catheter appeals to he in contact with 
a small shadow of calcium density, ajjjjarently a stone, m the 
region of the ureterovesical junction There are othei shadows 
of simildi size and apjiearancc which arc not in contact with the 
cathetei and are presumably jdileboliths The jiyclogiam on this 
side showed mild hydronephrosis and hydro-ureter A jioition 
of the stone ivas exti acted and the icmainder jiassed spontane 
ously seven days later 


[Calculi continued on page H6'\ 




[146] Ureter: Calculi 


A —A flat film of the urinary tract demonstrates a small cal- 
culus m the lower pole of the left kidney In addition, thcic 
IS a slightly inegular oval shadow of uniform calcium density 
in the upper end of the ureter 

B —A ureterogiam shows the same stone as a filling defect at 
the level of the tiansveise piocess of the fouith lumbai vertebra 
The uietei immediately below appeals constricted This patient, 
a man of 37, had a coial or branching calculus removed fiom the 
left kidney three months pieviously After what appeared to be 
complete lecovery, severe pain developed in the left side This 
small calculus was then removed and the patient had an un 
eventful convalescence 

C —A plain film of the lower urinary tract shows a comma- 
shaped calculus in the lower end of the ureter It has the rather 
characteristic appearance of a stone which has lain in the meter 
for a long time and increased in size in its picsent location 
The contours are smooth and the periphery is slightly more 
dense than the centei The patient, a woman of 22, had been 
in bed for the previous five years with tubeiculosis of the spine 
and lungs but had had no uiinary symptoms The stone was 
removed by ureteiocystotomy 

D —A huge calculus mcasuiing 17 5 X 3 5 cm is seen in the 
lower end of the ureter Obviously, it has been here for a long 
time and has developed largely in this position, since it would 
be impossible for a stone of this si/e and shape to pass down 
the ureter It is logical to assume that it developed on the basis 
of obstiuction at the ureterovesical junction The patient, a man 
of 53, had had pain m tlie left renal area foi 40 years and had 
passed some stones 20 years before The stone could be palpated 
through the abdominal wall A left uieteioncphicctomy was 
done, and pathologic diagnosis of the specimen was extreme 
hydronephi osis and hydio-ureicr with supci imposed infection 
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[148] Ureter: Calculi 


A —A film of die lo-vvei minaiy uaci shoms a small, loimd 
shadoAv’ of calcmm deosuy soggesiing a stone at the metejx>\ ost- 
eal juncLton The tippet tiiinait u-act appears ncgatite for 
stones The patient tons a man of 60 tvho had had renal colic 
on die light fne days piotiotisly and setei-al episodes of pain 
since dien 

B —This film of the tonal ,trea of the same patient taken fol- 
loteing an attempted e\ti action shot\s that the small shadow has 
been pushed fiom the ineiei into the renal pelvis 

C.— Film ol the Iowa tnniaiy tiact deinonst rates thiee shad- 
oA\s of calcmm densin lying in a low opposite the spine of the 
iscltmm Thoii appearance suggests phleboliths 

D— In die same case, altei passage of an opaque ratheter the 
iippei shadow is displaced npwaid and lies in com ict Acith the 
cadietei, whaoas the tno Iona shadons lanant tinclianged m 
position and are separated ft out the cathetci This indicates diat 
die tippet shadow lepicsents a nretanl calctilns which has been 
displaced by the cat beta, whereas the tno lonei ones represent 
phleboliths I'he pitient, a woman aged fiO. had had set ere 
pain in the left side of the abdomen and costovcitebral angle 
foi two days Thao were no tnniaiy snnptoms aside fioin the 
pain Exaetot) pyelogranis suggested a calctilns m the lonei 
end of the left tiietei A cathetei teas insated into this side 
and left foi 21 houix Following its icinotal. a small stone about 
2 nun in diainetei teas passed 
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[150] Ureter: Calculi 


A —An anteioposteiioi view of the lowci uiinaiy tiact shows 
an opaque cathetci in the light meter It appeals to he in con- 
tact with an oval shadow of calcium density, and the long axis 
of the shadow lies in the long axis of the uietei The shadow 
IS slightly megulai and shows some squanng at the uppei end 
B —An oblique view of the same patient shows the opaque 
shadow still in contact with the cathetei, indicating a small me 
teral calculus in the legion of the uieteiovesical junction The 
patient, a woman of 48, Avas seen foi the fiist time with a diag- 
nosis of eithei acute appendicitis oi iight-sided uiinary disease 
She had had no symptoms until the day bcfoic, w'hen she had 
been seized suddenly ivith shaip pain in the light loim quad- 
rant Pyelograms shoived mild hydionephiosis and hydiouietei 
on the right The patient Avas told to letuin in one Aveek if the 
stone had not passed She did not letuin 

MULTIPLE CALCULI C — A film of the loAi'Ci uiinaiy 

tract shows multiple nonfacctcd calculi in the loAvei end of the 
ureter The patient, a Avoman of 50, had had the fiist attack 
of renal colic 24 yeais pieviously and many since then At opeia- 
tion, the light meter aboA'C the stones Avas dilated and filled 
Avith pus The stones Aveie composed of calcium phosphate 
D —An excretory mogram sIioavs a laige dilated left iiietei 
containing multiple faceted calculi Avith dense centeis and pc 
iiphciics Avith intei mediate zones of Ioav density The patient Avas 
a boy of 6 AVith a thicc yeai histoiy of attacks of fe\'Ci, malaise, 
pyuria and pain A left nephro-mcteicctomy Avas done, and six 
months later he Avas symptom-free 
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[152] tireicr: Calculi; Calculous Vrcterocclc; Fistula 


A —An opaque calhcLei in ihc lowci poi Lion of Lhc uielci 
following cxcicLoiy uiogiaphy A small shadow of calcium den 
siLy oveilies the iransveisc process of Lhe fouilh lumbai veiLcbia 
This IS noL in line with the cathetei, but the shadow is definitely 
111 the ureter, which follows a tortuous course This film is 
shown to demonstiate the fact that if the uietei is redundant, 
a stone may lie either medial or lateial to the end of an opaque 
cathetei Unless, theiefore, the catheter lies in contact with a 
suspected shadow, a stone cannot be positively i tiled in oi out 
Excretory pyelogiams showed good function on the left with 
little or no damage to the kidney This fact and the small size 
of the stone were considered as contraindications to its lemoval, 
since It might pass spontaneously 

D —Ureterogram showing elongation and widening of the 
ureter, apparently resulting from the small calculus at the 
ureterovesical junction The patient had had symptoms for two 
months 

URETEROCELE CONTAINING STONES TlllS COn 

dition can be suspected on stei eoscopic antei opostenoi plain films 
when the stones are giouped to one side and he anteiioily m 
the vesical area On air cystograms, a ureteiocele of sufficient 
size IS shown as a spherical filling defect in the region of the 
ureteral orifice 

C —Air cystogram showing a typical light uieterocele contain 
ing calculi The diagnosis was confiimed cystoscopically The 
mass was resected and the stones removed 

URETEROVAGINAL FISTULA FlStuloUS tl aCtS ai C 

easily demonstrated when they can be filled Unfortunately, it 
IS not always possible to fill them with opaque medium 

jT) — Cystoscope in the bladder with opaque medium ouLlining 
the right uretei, fistulous tract and vagina The fistula followed 
a self-induced abortion three months previously 





[154] Ureter: Phleholiihs 


PHLEBOLiTHS Tlicsc calcificaLions, frequently found 

in association with the pelvic venous plexuses of middle-aged 
and elderly people, are of no clinical significance in themselves 
In the presence of a suspected ureteral calculus, however, they 
may lead to great difficulty in differential diagnosis 

As a group, jihleboliths have a typical appearance They occur 
multiply on either side of the bladder, laterally and infenorly 
below the level of the ischial spines Phlebohths aie usually 
rounded or oval, have smooth borders and do not have the ir- 
regularities sometimes seen in ureteral stones The margins arc 
sharp and clear-cut, while the interiois usually show some vari- 
ation in density They usually vary between 5 and 10 mm in 
diameter 

In a specific instance, howevei, it may be impossible to differ- 
entiate a phlebolith from a ureteral calculus on the plain film 
It may be necessary to identify the ureter by means of an 
opaque catheter or ureterogram and obtain antcropostcrioi and 
oblique radiographs to establish the lelationships of a suspected 
shadow and the ureter 

A —Typical multiple phlebohths in a man aged 71 These 
were discovered incident to an examination for carcinoma of 
the bladder 

D —Typical phlebohths, except that they are mainly unilateial 
This patient, a man aged 69, was seen because of benign hypei- 
plasia of the prostate 

C —Typical multiple phlebohths in a man of 77 who had had 
hyperplasia of the prostate 

Z) —Typical phlebohths, with one laige oval phlebolith on the 
left side The patient, a man of 66, was seen for symptoms of 
benign piostatic hyperplasia 


[Phlebohths continued on page 156 ] 
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[156] C/reter: PMcholUhs; Stone in Ectopic Kidney 


/I — AnLci oposLei loi films of the lowci unnaiy tiacl with an 
opaque catlietei in place The catheiei lies close to hut does not 
touch the opaque shadotv In vieiv of the distance between the 
cathetei and the shadow, the latlei piobably lepiesents a phlc 
bolith lathei than a calculus 

B —Oblique film of the same jjatient showing supei imposition 
of the calcium shadotv and the cathetei If this weic a stone, the 
shadows should be supeiimposed on both exposuies E\cictoi 7 
urogiams did not outline the lowei inctei, but the shadow 
of calcium density was obseived An opaque cathetei was placed 
m the light uietci and a letiogiade pyelogiam made The shad 
ow was definitely not i elated to the inetei and was obviously 
a phlebohth 

STONE IN Eciopic KIDNEY C —A Single antci 0 

posteiioi film of the lowci uiinaiy tiact showing an opaque 
catheter lying m contact with an oval shadow of calcium density 
This IS someivhat laigei than the usual uieteral calculus, but 
Its oval shape and die dnection of its long axis suggest that it 
IS a ureteial stone 

D — Reti ogi ade pyelogiam of the same patient showing ob 
scuiation of the calculus and deinonstiation of a lenal stone m 
an ectopic kidney lathei than a uietcial calculus, which one 
might susjject fiom the first film The patient, a man of 29, gave 
a histoiy of having passed a stone 10 ycais befoie, following 
which he was asymptomatic foi eight ycais About five iveeks 
before admission he had had seveic colic and pain in the left 
lowei quadiant with some vesical symptoms foi a 'ivcck '\'Vhcn 
seen at pelviolithotomy, the kidney was of about noimal size 
and consistency, was unascended and unrotated, tvith the pelvis 
anteiior 





[158] Ureter: Shadotvs Sinttdaiing Calculi 


SHADOWS SIMULATING CALCULI Calcified 

mcsenlenc lymph nodes may simulate ureteral calculi As a rule, 
lymph nodes have a characteristic “mulberry” appearance and 
are movable, and multiple films will show slight change in posi 
tion of the nodes in relation to a cathetci , They cast dense 
shadows owing to then calcium content and aie likely to be 
irregulai in outline 

A —A large calcified lymph node above the crest of the ilium 
shows a typical appearance A smallci node lies close to the 
catheter in the icgion of the upper end of the ureter The retro 
grade right pyelogram was entirely negative, which is a point 
against the shadow’s being a uieteral stone 

The ends of the transverse jirocesscs of the lumbai vertebrae, 
particularly in heavy-set individuals, are likely to cast dense 
shadows owing to the tangential projection of the cortex at the 
end of the process Such a shadow at times closely simulates a 
ureteral calculus, and since it lies in the region of the urctei, 
It may be confusing 

15 —The end of a tiansverse process of tins type simulates a 
ureteial calculus 1 lie patient, a man of 68, had chionic pios 
tatitis 

C — An opaque catheter in the light meter demonstrates the 
close relation of the tip of the appendix to the uietcr Tins 
shows the possibility of confusing a fecalith with a ureteial 
calculus The patient, a man of 22, liad had previous gastro-m- 
testinal studies because of light lower quadrant pain suggesting 
appendicitis Urologic examination showed no evidence of 
disease 

D —A detached osteophyte extends between the left lateral 
margins of the third and fourth lumbar veitebiae I'he appeal - 
ance is similar to that of a ureteial calculus The patient, a 
man of 47, had no uppci iiiinaiy tiact symploms and cxcreloiy 
urograms were normal 

[Sliadows simiilaling csilculi ronlmucd oti page 160 \ 




[160] Vrcter: Shadows Simulating Calculi 


ARIETACTS RESEMBLING CALCULI — Film 

o£ ihe urinary tract shows a shadow of inci cased density re 
sembhng a ureteral calculus but actually produced by a screen 
defect Such shadows can be veiy confusing as they strongly sug- 
gest urinary calculi In this instance, the patient was cathetcrized 
and anothei film exposed with a dilTerent cassette showed no 
shadow Such shadows are always leproduccd at exactly the same 
point on the film, and when they arc suspected, their cause can 
be found by inspection of the screens 

VASCULAR PLAQUES RESEMBLING CALCULI 

These are usually observed directly beneath the sacro-ihac joints 
and closely resemble ureteral calculi They are usually bilateral, 
slightly irregular and tend to be multiple They are found only 
in middle-aged and elderly people 

B —This film IS an excretory urogram made of a man aged 
48 with teratoma of the testicle There were no symptoms of 
urinary disease and the calcified plaques were incidental find 
mgs 

C —An opaque cystogiam demonstrates calcified plaques in 
the right iliac artery of a man of 69 who died of adenocarcinoma 
of the prostate 

D —A radiograph of an anatomic specimen from the same 
patient shows the plaques of calcification in the iliac artery 
Usually in older people the arteries calcify diffusely and can 
easily be identified It is only when the calcium is deposited as 
plaques ihat there is confusion with ureteral calculi 




[162] Ureter: Dermoid Cysts 


DERMOID CYSTS Dcrmoid cysts, particulai ly those 

containing bone or teeth, sometimes simuJate urinary lesions 
The problem o[ differentiation can usually be solved by identi 
fication of the teeth These teeth may be in any stage of develop 
ment In children, only the a owns may be calcified, while in 
adults, well formed teeth may be seen Frequently they can be 
identified as incisors, cuspids or molars, and often even the loot 
canals can be distinguished Dermoid cysts fiequently contain a 
sebaceous mateiial which is less dense than the sunounding 
tissue, so that the tuinoi is visuali/ed as an area of decreased 
density 

These cysts usually develop in association with the ovary but 
may occur elsewhere Only a few patients have symptoms icfei 
able to the tumor, such as pressure symptoms or pain from a 
twisted pedicle Most arc discovered at examination incident 
to pregnancy or during study of the urinary tract 
A —Dermoid cyst with numerous partially developed teeth in 
a girl of 10 

5 —Same patient, showing relationship of the cyst and icnal 
pelvis 

C —Well developed molar in a dermoid cyst containing seba 
ceous liquid more ladiolucent than surrounding tissue Cystos 
copy showed the piessurc defect on the bladder 

D —Well formed incisor with two less well developed teeth 
in a dcrmoid cyst composed of less dense sebaceous material 
E —Single tooth visible behind the head of a 6 month fetus 
The dermoid was removed without interrupting the pregnancy 
F —Dermoid showing teeth and bone in detail This was re- 
moved from a Woman of 25 with no urinary symptoms 



l/reterj TobermfoHs; Aeopifum I 




[164] Ureter: Tuberculosis; Neoplasm 


Diseases involving ihe renal pelvis are likely also to involve 
the ureter, but the ureteral changes are frequently overlooked 
because of more obvious ones in the kidney 

TUBERCULOSIS Long-Standing renal tuberculosis 

charRctciistically involves the ureters and produces multiple 
strictures having a “beaded” appearance If the kidney has con- 
tinued to function, there may be some dilatation above a 
stricture There may also be calcification in the ureteral wall 
A —Left ureterogram showing narrowing and irregularity of 
the ureter throughout its length, with the “beaded” appearance 
characteristic of tuberculosis The patient, a man of 39, had tu- 
berculosis of bone also Catheterized specimens of urine from the 
left ureter were positive for acid-fast organisms and an inoculat- 
ed guinea-pig showed tuberculosis 
B —“Beaded” calcification along the lower ureter caused by 
tuberculosis The patient had no urinary symptoms at the time 
of death from gastric carcinoma Autopsy revealed typical tuber- 
culous putty kidney on the left 

NEOPLASM Primary tumors of the ureters are lare 

Keen and Bernstein m reporting a case state that only about 
150 cases have been reported, of which two thirds have been 
added in the last eight years On the other hand, implants in 
both ureter and bladder are common with primary neoplasms 
of the renal pelvis 

C —Retrograde urogram showing multiple neoplastic implants 
four years after nephrectomy foi papillary carcinoma of the 
renal pelvis 

D —Filling defects in the lower ureter having the appearance 
of implants The smooth defect m the upper ureter suggests 
blood clot Autopsy showed an epidermoid carcinoma of the 
renal pelvis with generalized metastasis 




[166] Ureter: Ureierectasis 


UREiERECTASis Ally Icsioii pioduciiig obsLiucLioii 

to the uietei, bladder oi urethra such as calculi, congenital and 
acquned stricture, benign and malignant neoplasms and infec- 
tion may lead to ui eterectasis The uiogiam in this condition 
shows dilatation and elongation of the uretci The outline is 
smooth except in cases of long-standing infection, which usually 
produces nregulaiity 

A —Opaque cystogram shows a filling defect in the bladder 
from prostatic hyperplasia with icflux up the right urctei, which 
IS dilated and elongated The patient, aged 71, had had symp 
toms of vesical neck obstruction foi several months, with com 
plete letention one week prior to admission 

5 —Opaque cystogiam shows a vesical diverticulum on the 
right, with reflux into the dilated, elongated, irregular left ure- 
ter The inegulanty of the ureter suggests a complicating infec 
tion, and much pus was found in the urine The patient, aged 
72, had had symptoms of prostatic obstruction for a year and a 
half 

C -Ureterogram shows widening and elongation of the uppei 
two thirds of the urctci The meter was found to he paitially 
obstructed by an appendiceal abscess whidi was drained Aside 
from ui eterectasis and hydroncplnosis, the patient, a woman 
aged 30, had no abnoimal findings in the urinary tract 

D —Urctci ectasis in a boy of 8 Cystoscopy icvealcd a uictcio 
cele with a small orifice, and it was believed that there was a 
congenital stiictuie at the uictciovcsical junction responsible 
for these findings 


[Urcterectasis continued on page 168 ] 
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[16»] Ureter: Uretcrectasis 


A — Op<u|uc (yslogiani shows lelliix iiilo .1 huge dil.uccl, loiLii 
oils uicici in .1 111, in ol .‘50 avmIi .1 hisioiy of .1 iiipiiiicd bladdci 
foul nionllis picvioiisly A stiicliiie 01 congcnil.al v.alvc w.is 
suspccLcd, but iL could nol be loiind ciLlici on cystoscopy 01 .at 
in clci oiicphi cf loiiiy Ccil.iinly the incLciecl.isis is of long stand 
ing, ,ind the iitpLincd bl.iddei w.is incidental latbei than 
c.uisaLive 

7j — C)p,ique cystogiain shows <t vesic.il divei lu iilinii, with ic 
lliix into both ineteis, the light being gieatly dil.ited, elongated 
and coiled Jdie p.iueiu, a child of 8, had no in 111.11 y syiiiptoiiis 
A tonsillectoiny was to have been done, .iiid a 1 online iinnaiy 
e\aniin,ilion sbowed pus, albinnin .ind led blood cells Cysios 
copy levcaled two congcinlal v, lives 111 Lbe piosL.Uic iiietliia, 
one on eiLliei side 

U K 1 1 1 R I (. 1 A s I S I K O M CHRONIC 1 N T R 0 1 I O N AC- 
( O M I’ A N V 1 N (, I’ V I 1 O N L 1> U R I I I S C — Ul eLCl 0 

gi.iiii shows <1 dll, lied, loiLiions niciei ^vbich is slightly iiiegiil.ii 
and hicks the sinooih conioins seen in the ,ibscn(e of chionic 
infection riie p,iiieni, a woni,in aged 51, had a liisioiy of lecin 
lent in 111,11 y inleciion foi 20 ycais 

77 — .Sti iciine ol the uieici lioiii iiibei c nlosis is .issocMied with 
some dil,it,iiion ,ibo\’e the jwinl of n.niowing I he p,nieni, ,i 
woman .igecl 5'J, h,id tubcicnlosis of the left kidney The mine 
fiom this side w,is positive foi ,ic id-fast oigmiisms ,nid .i guinea 
j)ig inociihition of the mine ,ilso showed the disease A left 
iiejjhi o 111 etci eciomy w,is clone, and the iiieiei w.is found .is .i 
libioiis cold 111 the nppei jjoiiion but was dil.iled to live oi 
si\ limes Its noimal di.nnetci dislally Ihiibologic di.ignosis w.is 
(hioiiK gi .niiilom.i piobably inbei c iiloiis Gume.i-pig inociil.i 
tion with tissue also g.i\e positive lesiilts foi tubcicnlosis 



Tlie Bladder 




Bladdery R»entgen Examination | 


ROENTGEN EXAXtINATION "Thc rOCDtgCn CXRITl 

irmtion of the bladder ihotild be as nearly complete as possiblc- 
WTifle It is true that certain lesions ma^ be re\ealed by its \i5U 
alizauoD follotvmg excretory urograms, or at times from a flat 
film of the urinary tract in the case of some tcsical calculi tve 
bclIc^•e that the minimal requirement for a satisfactory study of 
the bladder consists of at least three films (1) a flat film of die 
vesical area (2) an opaque cystogram and (3) an air cyito- 
graiTu Further studies may be indicated. It is frequently advis- 
able to obtain films in the right or left oblique positions Tlic 
flat film of the vesical area is necessary to rule out lesions of 
greater density lucli as calculi calafication in and around the 
blRvlduEJ and opaque foreign bodies Tf'e opaque cyMograro 
shows the sue outline, position and shape of the bladdff and 
may reveal tumors, crabeailauons, diverticula rupture prostatic 
enlargement etc. The air cystogram is of prariicular value in 
showing tumors which projea into the bladder and which may 
be obscured by overlying opaque medium. It also aids m the 
study of divcrucula the prostatic filling defecu in the bladder 
and Donopaque calaib Oblique views arc of special value in the 
study of divenioila and tumors, whidi are best demonstrated 
when observed tangentially Both air and opaque cyitograras 
arc helpful m dcmomiraung placenta pracvia b) showang the 
distance between the fetal head and the vesical vrall 




Bladder* [1 



[174] Bladder: Kormal 


THE NORMAL BLADDER The 1101 Dial bladdci IS 

best demonsLiaLed by an opaque cystogiaiii The walls are 
smooth, but contour vanes between individuals and is influ 
enced by the amount of distention It may be lound oi oval with 
the gieatest diametei lying in the horizontal, veitical oi anteio 
posteiioi axis In the thud instance, there is likely to be a 
double shadow on the antciopostei loi cystogiam which must not 
be mistaken foi a divei ticuluiii In cystograms of women, theie 
is likely to be a defect on the uppei sui face fiom piessuie of 
the uteius 

A —Sodium iodide cystogiam of a man of 73 with slight pi os 
tatic hyperplasia He had nevei been catheteiized and gave no 
histoiy of hematuria, passage of stones, chills, fevei oi backache 
The bladdei is slightly oval and the walls aie smooth without 
trabeculation 

B —Visualization by excietoiy uiography The bladdei is not 
fully distended and shows a piessure defect fiom the uteius The 
patient, a woman of 44, had symptoms leferable to the uieteial 
calculus on the i ight immediately above the bladdei The vesical 
wall IS smooth and of normal appearance 

C —Sodium iodide cystogiam showing a laige oval shadow 
Avith greatest diametei in the tiansverse axis and a supei imposed 
round shadow At first one might suspect diveiticulum How- 
ever, outlines of both shadows are peifectly smooth and neither 
shows tiabeculation Double shadows are obtained in oval oi 
conical bladders with superimposition of the anteiioi portion 
over the posterioi poi tion of the bladder 

D —Oblique cystogiam of the same patient giving a bettei 
idea of the vesical outline and showing the antcrosupeiior 
above the postero-infenor portion It is obvious how a dnect 
anteroposterioi projection produces a double shadow lesem- 
bling, but not to be mistaken foi, a diverticulum The patient, a 
man of 69, had slight prostatic hyperplasia 

fNormal bladder continued on page 176 ] 
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[176] Bladder: Dlormal 


The iniciurcLcra] nclgc is occasionally dcmonsLiatcd in pai- 
Lially filled bladders IL is seen nioic commonly in men than in 
women, and iL is noL iinnsual Lo obseive iL in paiLially filled 
bladders observed dining loiiLine cxaminaLion o[ the uiinaiy 
tract by means of excietoiy iirogiains It is a noimal anatomic 
stiiicture, liowevei, and should be lecogni/ed as such lidling 
has pointed out that a change of contoin at one end of the intci- 
ureteral ridge may lead one to susjjcct a ineteial calculus whcic 
It might not olheiwise be susjiected lie also mentions the pos 
sibility of iLs being of assistance in (he diagnosis of tumois in this 
location We have not yet found it of any value in the diagnosis 
of eithei calculi oi Illinois, howcvei 

A — Bladdei of a youth of 20 following excietoiy uiogiaphy 
The interuieteral iidge is well seen, is symmetiical and entiiely 
normal in ajijieaiance Its visuali/ation in this jiatient was inci- 
dental 

71 — Cystogram of <i man of 11 following excietoiy uiogiains 
He complained of pain in the abdomen but had no uiinaiy 
symptoms oi findings The upper boidci of the intei in etcial 
ridge IS well shown, extending as a cuived line ,icioss the ujipci 
portion of the bladder 

C —Normal oval bladder of a man of 70 who had had a stone 
in the lefi ureter three ycais befoie but no uiinaiy symptoms 
since 

77 —Small noiinal bladdei of a man of 08 with pyelonepln itis 
bill no vesical oi piostatic symptoms 





[178] Bladder: Ittfjuinal Hernia 


INGUINAL HLRN1A 7'h;s condiuon, 'dUo known as 

inguinal cysLoccle, is rare and is more often diagnosed by the 
unsuspecting surgeon at tJie time of JierniopJasty than by tlic 
radiologist or urologist 7 lie radiographic findings are charac- 
teristic, and an opaque cystogram will demonstrate the herniated 
portion of the bladder in the hernial sac 7 hese hernias arc usu- 
ally of the direct type, produce no vesical symptoms, can occur 
without obstruction of the neck of the bladder and result pri 
manly from congenital weakness of the inguinal ring When 
the bladder is distended, a tense mass presents in the groin, 
but this becomes soft and definitely smaller when the patient 
voids If this sequence of events occurs, the relationship between 
the hernia and the bladder is readily established 

A —Sodium iodide cystogram demonstrating a herniated por- 
tion of the bladder within a right inguinal hernia 7 he patient 
was a man of <17 who had had a painless swelling in the right 
groin which had varied in si/e but had produced no symptoms 
He had noticed, however, that it was larger in the morning 
when the bladder was full and that it would decrease in si/e 
as soon as he had voided A jdiysical examination revealed a 
soft compressible but irreducible mass in the right inguinal 
region 

B —Right oblique cystogram of the same patient, also demon- 
strating the herniated bladder projecting into the hernial sac 

C— An opaque cystogram showing a left inguinal hernia con- 
taining a portion of the bladder I he jiatient was a man of 72 
who had had progressive symptoms of obstruction of the vesical 
neck for five years Examination showed mild jirostatic liyjjer- 
plasia with 50 ec of residual urine Physical examination showed 
a left direct inguinal hernia, but hernia of ihe bladder was 
not suspected until the opaque cystograms were made 

D —Left oblique cystogram also showing the bladder in the 
hernial sac 


[Inguinal licrnia ronlitiurd on pafrr IHO J 






[180] Bladder: Inguinal Hernia; Exstrophy 


INGUINAL HLRNIA CONIAINJNG IJOWEL TllC 

visuali/aiion of gas-fillcd loops of inLcstine in a hcrnial sac is 
a frequcni coincidental observation in the radiographic exam 
ination of the lower urinary tract The herniated small bowel, 
in contrast to the condition when it is in the abdomen, is usu- 
ally filled with gas and is therefore easily seen The colon only 
raiely is present in an inguinal hernia If identification of a 
loop of bowel IS inijioitant, a baiium enema will easily visualize 
a loop of colon 

// —Opaque cystogram incidentally shows gas-filled loops of 
small bowel in a lelt inguinal hernia 

/I —This right oblique air cystogram shows not only a prostatic 
filling defect in the bladder but also loops of gas-filled intestine 
in a left inguinal hernia At operation this was found to be a loop 
of sigmoid colon 

ExsiROPHv In this congenital anomaly there is ab 

sence of the anterior abdominal wall and the anterior wall of 
the bladder This exposes the two ureteral openings and the 
posterior vesical wall 7'hc accompanying changes in the bony 
pelvis are of interest from a radiographic standpoint The pubic 
bones are likely to be maldeveloped and separated about the 
width of the sacrum and this is accompanied by flaring of the 
iliac wings which gives the pelvic inlet a square rather than the 
usual round or oval shape These findings may be as marked 
with epispadias as with complete exstrophy, however 

C— Wide separation and maldcvciopment of the pubic arch 
accompanying exstrophy of the bladder in a boy 214 years old 

D —Exstrophy of the bladder in a boy of 3 years The ureters 
had been transplanted, and the film taken following excretory 
urography shows some opaque material in the rectum 



Blarfdm fnffulnol f/rmfa; Ejrjirophp [18 




[182] Bladflcr: Calculi 


CALCULI Calculi in the bladdci aic foimcd fioni the 

same salts and combination of salts that compose icnal calculi 
In fact, many of the stones found m the bladdei undoubtedly 
had then ongin m the kidney and have passed tlnough the 
uictci into the bladder Stones composed of uiic acid and mates, 
howcvei, aie commonly found in the bladdei, whcieas m the 
kidney they aic larc The typical mulbciiy calculus of calcium 
oxalate in the bladdci can usually be identified as such The 
oxalate stone may also assume anothei foim, the so called “jack 
stone” calculus, which is also typical Vesical calculi aic fre 
quently multiple and may be faceted They occin most fiequent 
ly in men past middle age and in those having some uiinaiy 
obstiuction Stones containing sulficient calcium, namely, the 
oxalate and the phosphate calculi, aie easily seen on plain ladio 
graphs However, the urate and uiic acid stones, which aie also 
common m the bladdei, arc of low density and will not be ob 
served on a plain film They can usually be well demonstiated 
by means of an cystogiains, since the an foims a contiast medi- 
um less dense than the stones Occasionally, they can also be 
obseived as negative filling defects in opaque cystogiams This 
IS paiticularly tiue in bladdeis which aie not completely filled 
and moic especially when a medium of i datively low density 
has been used If the stones are small, howevci, the opaque 
medium may obscuie them (Scr also illusti ations, pages 184 ff) 
Foieign Bodies and Associated Calculus Foi niation —Foieign 
bodies that may entci the bladdci fall in thicc catcgoiics The 
first, and most common, aie instiuments such as cathcteis oi 
fragments of catheters, which may have been intioduccd by the 
patient oi his physician dining ticatmcnt, oi any sulistancc or 
material whose size and shape pcimit mti oduction mio the 
uiethia foi the pin pose of in.istm bation These aie as vaiied 
as the objects that can be intioduccd and “lost up the mctliia ” 
The second aie foieign bodies, which foitunately aie laie, such 
as sponges and fiagments of needles which at opeiation aie left 
citlici in oi ncai the bladdci and latci ciodc tlnough (he vcsi 
cal wall The thud aic those which cntei the bladdci tlnough 
jienctiating wounds 



Bfcicld^rt Caleun 


Any foreign body Uiat remains in the bladder for a coniuler 
able period of time acts a* a nidus on >\hich calaura salts are 
soon deposited It may be difficult to distinguish stones formed 
about some foreign bodies from the orthnary ^-ctical stones On 
the other hand, if a foreign body u opaque the nidus can often 
be easily recognbed radiographically Foreign botlies sudi as 
sponges left m the peritoneal easily may erode through the 
\TsicaI smll and produce filling defects in the opaque and air 
cyitograms indistinguuliablc radiographically from tumors (S^e 
also illustrations, pages 190 ff) 

ICalcnli roni/nurd on ) 



[184] Bladder: Calctili 


A —This oblique an cyslogiam cleinonsLiaLes iiuincious vesical 
calculi The slones are of very low density and could not be 
seen on the plain film Here, however, they are readily discern 
ible because they are more dense than air The patient was a 
man of 77 whose urinaiy stream would suddenly shut ofE but 
would start again with change of position Examination showed 
a slight enlargement of the prostate and 13 stones m the blad- 
der These were ciushed and found to be composed of uric acid 

B —This oblique air cystogram demonstrates multiple calculi 
of low density m the bladder A prostatic filling defect can also 
be observed as well as rough trabeculations of the vesical wall 
The patient was a man of 73 Examination showed moderate 
benign enlargement of the prostate The stones were crushed 
and the piostate resected transurethrally The stones have cen 
ters of low density suriounded by rings of greater density, sug- 
gesting that they might be urate or uric acid centers with cal 
cium phosphate peripheries 

C —This air cystogram shows two large and two smaller calculi 
of rather uniform density, although some laminations can be 
made out The patient was a man of 81 with slight enlargement 
of the prostate The stones weie removed suprapubically The 
largest weighed 106 Gm and total weight of the foui stones 
was 192 Gm 

D — One small and two large calculi aie of uniform density 
and located in the bladdei The patient was a man of 55 who 
began to have pain in the abdomen with hematuria six months 
before The prostate was small and benign The stones were 
remov'cd by cystolithotomy Analysis of the smallest showed cal- 
cium phosphate 


[Calculi conlitiiied on page IbO ) 




[186] Btaddcr: Catculi 


A —A flat film of the vesical aiea clcmonstiates a laigc, dense 
oval calculus in the bladdei The patient ivas a man of 74 ivith 
hypeiplasia of the piostate and 135 cc of icsidual urine No 
stones had evei been passed and there had been no gioss henia 
tuna A cystolithotomy was done, and the lemoved stone 
weighed appioximately 100 Gm 

B —A nearly spheiical calculus of consideiable density shows 
definite laminations The patient was a man of 64 with a histoiy 
of gonoirhea 43 years befoic Two yeais pieviously a stone had 
been lemovcd by supiapubic cystotomy Urethiogiaphic studies 
demonstiated a gonoirheal stiictuie of the anteiioi incthra, but 
theie was no piostatic enlargement The methial stiictuie was 
dilated and the stone ciushed On analysis the composition of 
the stone was found to be principally calcium and ammonium 
phosphates, with small amounts of oxalates and mates 

C —An an cystogram shoAvs a lound calculus in the bladdei in 
addition to a prostatic filling defect in the bladder A transurc 
thral lesection of the prostate and litholapaxy Avere done Analy 
sis of the stone shoAved it Avas composed chiefly of calcium 
caibonate but Avith some phosphate Pathologic diagnosis Avas 
hyperplasia of the prostate 

D —An oblique air cystogiam demonstiates a laminated A'esical 
calculus The patient, a man of 51, complained of fiequency, 
burning and smarting, and the piostate Avas slightly enlarged 
The stone Avas ciushed and a transurethial prostatic lesection 
done 


[Calculi continued on page 18S ] 
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[188] Bladder: Calctdi 


A —An air cystograin shows three i ing-shaped stones with less 
dense centeis and a filling defect in the bladder from benign 
piostatic hypeiplasia The patient was a physician of 83 who had 
been cathetenzing himself once or twice daily for 20 years The 
piostate was resected and the stones crushed They were found 
to be composed of triple phosphate and calcium carbonate 
Calcium Oxalate Calculi —Oxalate stones in tlie bladder can 
usually be diagnosed fiom then characteristic radiographic ap 
pearance They may assume one of two forms the mulberry 
calculus, in which many fine spicules are seen ladiating from the 
centei of the stone, and the jackstone, in which the spicules are 
coarse, few in number and club-shaped at their outer ends 
Cystoscopically, these stones can also be recognized by their 
shape and black color 

B —A typical mulberry calculus shows fine radiating spicules 
A large prostatic filling defect is also seen in the bladder A 
transuretliral resection and litholapaxy weie done Analysis of 
the stone showed calcium oxalate Pathologic diagnosis was hy- 
perplasia of the prostate 

C —An an cystogram demonstrates a typical jackstone or cal 
cium oxalate calculus Litholapaxy was done The stone ivas 
analyzed and found to be pure calcium oxalate 

D —A light oblique air cystogram demonstrates a typical jack 
stone calculus lying posterior to the intravesical protrusion of 
the prostate This radiographic appearance of widely separated 
radiating spicules with clubbed ends is typical of a calcium 
oxalate stone Through the cystoscope, the black color and jack- 
stone shape of a typical oxalate calculus were also apparent 
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[188] Bladdcv: Calculi 


A —An an cyslogiam shows Llncc iing-shaped stones with less 
dense centeis and a filling defect in the bladdei fioin benign 
piostatic bypeiplasia The patient -was a physician of 83 who had 
been catheteiizing himself once oi tAvice daily foi 20 yeais The 
piostate was lesected and the stones ciushed They weie found 
to be composed of tuple phosphate and calcium caibonate 
Calcium Oxalate Calculi —Oxalate stones in the hladdei can 
usually be diagnosed fiom then cliaiacteristic ladiogiapliic ap 
peaiance They may assume one of t^vo forms the mulbeiiy 
calculus, in ■which many fine spicules aie seen ladiating fioni the 
centei of the stone, and the jackstone, in irhich the spicules aie 
coaise, few in niimbei and clnb-shapcd at tlieir outci ends 
Cystoscopically, these stones can also be recognized by their 
shape and black coloi 

B —A typical mulberry calculus shows fine ladiatmg spicules 
A laige piostatic filling defect is also seen in the bladder A 
tiansurethial lesection and litholai^axy weie done Analysis of 
the stone showed calcium oxalate Pathologic diagnosis was hy 
perplasia of the piostate 

C — An an cystogiam demonstiates a typical jackstone oi cal 
cium oxalate calculus Litholapaxy was done The stone ^\'as 
analyzed and found to be pure calcium oxalate 

D —A right oblique an cystogiam demonstiates a typical jack 
stone calculus lying posteiioi to the intiavesical piotiusion of 
the piostate This ladiograjihic appearance of iridely sejiarated 
ladiating spicules with clubbed ends is typical of a calcium 
oxalate stone Tlirough the cystoscoiie, the black coloi and jack 
stone shape of a tyjncal oxalate calculus weie also ajijiarent 




[190] Bladder: Foreign Bodies 


FOREIGN BODIES A —An ail cysLogi am slioivs an 

opaque cylindei suiioundcd by calcium saks lying within the 
bladdei This is obviously due to calcium deposited aiound a 
foieign body The foieign body was found dining the loutinc 
roentgen examination of the in inai y ti act A cystotomy was done, 
and a small glass vial, 1 1/8 X 3/8 in , with a lubbei band at- 
tached was found Both the vial and lubbei band wcie ina listed 
with calcium salts Aftei lemoval the patient admitted that he 
had inseited the vial into the urcthia about six months befoie 

B —A stone has obviously foimed aiound a fiagment of a 
cuived needle The patient, a woman of 63, stated that she had 
had ladium tieatment followed by a hysteiectomy 13 ycais bc- 
foxe Immediately aftei waid theie had been drainage of in me 
from the vagina which had continued to the piesent time No 
mine had been passed fiom the uiethia since the opeiation The 
foieign body shown on the film, which was taken aftei stones 
had been lemovcd fiom the vagina and bladdei, was appaicntly 
in the fistulous tract 

C —A laminated calculus shows a stiaight centei of dcci eased 
density The patient had put a match in the uiethia two yeais 
befoie Lithotomy yielded a stone with a ivell pieseived match 
at Its centei Analysis of the fiaginents of the calculus showed 
tuple phosphates and calcium carbonate 

D —A fragment of cathctci lies tiansveiscly in the bladdei 
The patient, a man of 75, had had com23letc letention from hy 
[Derplasia of the piostate foi five years and had catheteiized 
himself twice daily thioughout the peiiod The night j5iioi to 
admission the cathctei had bioken off in the bladdei 


fFoicign Ijodies conlinucd on page 192 J 




[ 192 ] Bladder: Foreign Bodies 


A —An opaque cysLogram shows an irregular filling defect in 
the left upper quadrant of the bladder The right half of the 
bladder appears smooth and normal 

B —An air cystogram of the same patient demonstrates the fill- 
ing defect to better advantage This shows a tumor-like mass 
projecting into the bladder, with an area of induration and 
rigidity of the vesical wall in the left upper quadrant This ap 
pearance is indistinguishable from that produced by a neoplasm 
The patient, a woman of 62, had tenderness and musculai rigid- 
ity in the left suprapubic area and gave a history of frequency 
and increased irritability of the bladder She had had a hysteicc 
tomy four months previously, and symptoms had been present 
for about six weeks There had also been some hematuria A 
gauze sponge with much necrotic tissue was removed by supra 
pubic cystotomy The sponge had been recognized jjrcoperativcly 
through the cystoscope 

C —A lime-incrusted foreign body suggests calculus, but its 
mottled, irregular density is certainly different from that of the 
usual stone The patient, a woman of 69, had had a vaginal 
operation for repair of a cystocele one year before Shortly thei e 
after she had passed gas and fecal material per urethra Six 
months before admission the fistula was repaired with good re 
suits except that she continued to have burning and frequency 
of urination A suprapubic cystotomy was done and the foreign 
body was found to be a sponge incrusted with calcium salts 

D —A conglomerate mass of calcium within the vesical area 
IS hardly discrete oi dense enough to be a calculus and was 
found at operation to be an incrusted surgical sponge The pa 
tient had had a suprapubic prostatectomy elsewhere two months 
previously for benign hyperplasia 
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[194] Bladder: Placenta Praevia 


CYSTOGRAPHY lA SUSPECTED PLACENTA PRAEVIA 

Ude and his co-ivorkers were the first to shov the value o£ q'stog- 
raphy in suspected placenta praevia In the third tnmester of 
pregnanc)% with the head presenting and the bladder outlined 
by a contrast substance, the distance between the fetal skull 
and the interior of the bladder as measured on the film is nor- 
mally shghtly o\er 1 cm IVith central placenta praevia, this 
distance is increased by the width of the placenta w'hich forms 
a soft tissue shadow betw'een the fetal skull and the bladder 
With marginal placenta prae\ia, the soft tissue shadow' and in- 
creased distance will be on the side of implantation 

Prentiss and Tucker prefer air as a contrast medium and find 
It adAantageous to obtain right and left oblique films in addi- 
tion to the anteroposterior. They believe that some posterior 
marginal implantations can be demonstrated in this manner that 
would be oierlooked in the single anteroposterior view 

/!.— Anteroposterior air c}'stogram showing the usual distance 
between the fetal skull and the bladder in the absence of pla- 
centa praevia, 

B —Right oblique air cj'Stogram of the same case 
C —Anteroposterior air c)'Stogram showing elevation of fetal 
head from interposition of a placenta praesia The fetus is at 
term, 

Z>,— Right oblique -view of the same patient also demonstrating 
the interposed placenta This patient had had two episodes of 
saginal bleeding, A low cenical cesarean section w'as done, and 
the placenta was found centrally located o\er the internal os 

[Placenta praetia contniuf’d on page 196 ] 




[196] Bladder: Placcntu Praevia; Pciopic Prcgnuncp 


A —Tins ojjaquc cysiogram shows the fcLal head within the 
lower uteiine segineiu and definitely sejjaiated from the left 
side of the bladder J his indicates a placenta ]naevia which 
lies more to the left side than to the light d he patient, a primi- 
gravida at term, had had icpcatcd vaginal bleeding At cesaiean 
section most of the jjlaccnta was loiind on the left side of the 
lowei Liteiine segment coveimg the internal os 

Complicali7i(r luKtois ill Dio gn Oils —Hiciich oi transveise pie 
sentations, soft tissue tiiinois, inalfoi mations of the fetus oi of the 
mateinal pelvis and Ijlood clot in the lowei uteiine segment 
are complicating factois which may lead to eirois of diagnosis 
B — d he back of this (i month fetus lies well above the bladder 
While at cesarean section the placenta and a laige blood clot 
covered the entne internal os, the small si/e and position of 
the fetus make it doubtiul if one is justified in making a diag 
nosis of placent.i praevia in this case on the loentgen findings 
alone 

ni MONs 1 RA 1 ION or nil piacinta in IHL rUNDIJS 
riie simjjlest step in locating the placenta is to oblain anteio 
postciioi and lateral views of the abdomen ddiis will show the 
normal jjlaccnta in the lundus in a high jjeicentage of cases, 
accoiding to Snow and Powell Dcmonsti ation of a placenta 
in the fundus obviously uiles out the possibility of placenta 
jjraevia where there is only one fetus 

C —A lateral film ol the abdomen taken on the day of dclivciy 
of a term fetus shows the pkuenta implanted noimally in the 
fundus antci loi ly 

L C 1 O 1’ 1 ( 1> R 1 O N A N C V A I 1 A C II 1 1) 1 O 11 L A 1) I) 1 R 

Jd — idiis jiatient was seen because of lecent hematuiia Cystos 
copy showed pcrloration in the lelt side of the vesical wall 
fiom which blood was coming d he mass was visualized by in 
jecting opaque material tlirough a catheter nisei ted into the 
opening Exploration icvcalctl an ectopic piegnancy between the 
leaves of the bioad ligament 




[198] Bladder: Infections 


INFECTIONS Except for cystitis emphysematosa, the 

radiograph offers little assistance in diagnosis of cystitis It may 
show abnormalities in other infections, but these can usually 
only be inteipieted m the light of cystoscopic, laboratory and 
clinical findings 

Cystitis Emphysematosa —As pointed out by Lund, Zingale 
and O’Dowd, a ladiolucent iing due to gas in the vesical wall 
can be observed with cystitis emphysematosa This lare condi- 
tion IS most frequently found in diabetic patients with colon 
bacillus infection 

A —This opaque cystogiam shows a thin radiolucent iing of 
gas m the vesical ivall of a diabetic of 91 with high blood sugar 

Actinomycosis ~Ji —This an cystogram of a fannei of 22 with 
actinomycosis is in no way diagnostic but does show a wavy 
infiltration in the dome of the bladdei An exploratory operation 
showed infiltiation of the supiapubic area by hard malignant- 
looking tissue Pathologic diagnosis was typical sulfui gianules 
of actinomycosis 

Peuvesical Abscess —The vesical wall overlying an abscess is 
rigid, flattened and uTCgular and the whole bladder may be dis- 
placed If the abscess has broken through into the bladder, the 
fistulous tract as well as the abscess cavity may be visualized by 
opaque cystography 

C —This oblique air cystogram shows elevation of the bladder 
with flattening and iiTegularity from a perivesical abscess, at 
operation found extending around the vesical neck 

D —The bladder is slightly elevated and displaced to the light 
by an extravesical mass producing some induration and irregu- 
laiity of the wall At operation an abscess containing several 
ounces of pus was found in the perivesical space near the vesical 
neck 


[Infections continued on page 200 ] 
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[200] Bladder: Iiifcctioiisj Rupture 


//—Opaque cysLogiain sliowing an niegulai bladdoi, ^vilh a 
commumcaLing pciivcsical abscess Cystoscopy levcaled a small 
opening into the bladdei just above and to the light of the 
uieteial oiifice Calhetei i/ation of this fistula yielded fecal fluid 
The patient was tieated consei vatively and two months latei 
was asymptomatic 

B —Rectovesical fistula shown by visuali/ation of the lowci 
colon by opaque medium injected into the bladdei The patient, 
26, fell on a pitchfoik handle that passed into the lectuin Both 
feces and mine weie passed pei inethia The fistula healed 
following colostomy 

RunuREn iiLADDLR Tliis IS usiially caused by di- 

rect tiauina ovei a full bladdei 'I'lie luptuie as demonstiated 
by cystogiaphy is of one of two types (1) e\tiapei itoncal, in which 
the urine and opaque inaleiial diffuse into the cMiapciitoncal 
tissues and leinain lathci locali/cd, and (2) inti apci itoncal, 
difrcientiatcd fiom the foiinei by the fact that the bowel is 
likely to be outlined by the opaque medium suiiounding the 
intestinal loops The necessity of using nonioMc and noniii Hat- 
ing opaque mediums is obvious 

C —Opaque cystogiam deinonstiating e\ti avas.ition of opaque 
matciial into the pci itoncal cavity The communication with the 
peritoneal cavity is c\ idenccd by visuali/ation of loops of bowel 
The patient, a man of 46, had had pain and been unable to 
void immediately aftei a fall The pievesical space was cxploicd 
and found noinial Ojiening of the pciitoncum disclosed a icnt 
in the dome of the bladdei and blood in the pci itoncal cavity 

jD — Left oblique cystogiam showing evtiavasatcd opaque 
medium extiapci itoncally in the soft tissues of the antciioi ah 
doniinal wall abo\c tlic liladdci I he jiaticnt, a boy of 12, had 
been stiuck by a cai On .ittcmiJtnig to void he passed .i few 
diops of blood The pciiioneum was ojicncd and no fluid 
found The picxesical sjiacc was filled with blood clots, and two 
rents in the bladdei weic icpaiicd 
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[202] Bladder: Calcifications in Pelvis 


CALCIFICATIONS IN THE PELVIS Calcifications 

in the pelvic area are common and at times may be confused 
with urinary conditions Some of these, such as fibroids of the 
uterus, are rather common and have a characteristic appearance 
They are usually located relatively high in the pelvis above the 
bladder, and if cystograms are made there is no difficulty in 
differentiating them from vesical lesions 

A —Fibroid of the uterus showing a typical irregular deposit 
of calcium The patient, a woman of 58, was seen because of 
fracture of the hip The finding of the calcified fibroid of the 
uterus was entirely incidental 

B —Another calcified fibroid of the uterus The fibi oid is 
more dense but still appears typical The patient, a woman of 
53, had carcinoma of the bladder, and the finding of the calci- 
fied fibroid was incidental Cystograms showed that the calcified 
mass had no relation to the bladder 

C —Appearance characteristic of a calcified tuberculous ab 
scess The patient, a boy of 14, had a destructive lesion at the 
lumbosacral junction which had the appearance typical of tubei- 
culosis The tuberculin reaction also was positive 

D —An opaque cystogram showing a rough trabeculated blad 
der which appears elevated by a large prostate On the left side 
are three rings of calcium which proved to be calcification 
around the masses of a paraffinoma The patient, a man of 79, 
was seen because of hyperplasia of the prostate He gave a his- 
tory of having had a left inguinal hernia treated by the injection 
of paraffin several years before Transurethral prostatic resection 
was done, and pathologic diagnosis was hyperplasia 





[204] niaddcr: Chronic Obslruciion 


VI SICA L CHANCrS WIT If CHIfONIC> OBSIRUCTION 

Benign hyperplasia of the prostate is the most frequent cause 
of chronic obstruction of the vesical neck Other causes are car- 
cinoma of the prostate, median iiar, stricture, congenital valves 
and contractures and neurogenic dysfunction With chronic oh 
struction, the first radiographic change is a slight irregulaiity of 
the vesical wall due to the trabeculations, which are a direct re- 
sult of hypertrophy of the longitudinal and circular muscles 
'J'he bladder frecjuently elongates in its superior-inferior diam 
eter and becomes conical As obstruction advances, cellules de- 
velop between the longitudinal and circular fibers of the vesical 
musculature In obstruction of the vesical neck, the difference 
between a cellule and a definite diverticulum is apparently 
only a matter of degree However, the development of divertic- 
ula in cases of benign hyperplasia or carcinoma of the prostate 
occurs in only 9 per cent of the cases 1 his leads one to suspect 
that there may be a congenital basis for the development of 
diverticula arising in conjunction with chronic obstruciion of 
the neck of the bladder It is true that very larcly diverticula 
appear to develop in an anomalous ureteral bud or in a patent 
uiachus These, however, cannot possibly account for all divertic- 
ula 7 lie posterior vesical wall is the most common site for 
diverticula 'I'lie next most frc(jucnt location is on cither side of 
the bladder close to the ureteral orifices, and in this situation a 
diverticulum may produce symptoms from obsti uction of the 
ureter The antcrosupenor wall is the next most common site 
Other locations are less common, and the fundus of the blad 
dcr IS rarely involved Diverticula are best demonstrated ladio 
graphically by means of air and opaque cystograms While mosi 
of them will be revealed in an anteroposterior view, it may be 
necessary to obtain \iews in the right or left olilique positions 
When the si/e of the diverticulum apjiroachcs that of the lilad- 
dcr. It can usually be identified by the fact that it has smooth 
walls, whereas the liladder in chronic obstruction usually shows 
rough trabeculations It may lie necessary, however, to oliiain 
a film after the patient has urinated or has been caihctcii/ed 
The bladder will then be cmjity, whereas ihc diverticulum will 



Bludderj Chronic Obff roctlon 


remain filled and of the approximate »ue obsmrd before the 
bladder cmpaetL Occasional!) the neck of the di\-cniculum 
may be too small to permit \mialization or the di\crticulum 
ma) be filled tsnth tumor or debns v.hich pre\-enu its filling 
vaih the opaque mediurru In Um c\cni a diverticulum can fre 
qucntl) be smpected because it will produce a pressure defect 
on and perhaps even a displacement of the bladder Stones arc 
not infrequently found in diverilcula Neoplasm in a divcrtic 
ulura hovreser is exceedingly rare Obsinicuon of the vesical 
neck m some patients produces dilatation of the ureters, ssith 
reflux and perhaps even diiataiion of the renal pelvis and calicci 
rather than vesical diverucula or both conditions may occur 
together Wliy reflux should develop in some patients and di 
vcriicula m others u open to spcculation- 

[Chnwie obtmialoQ lontiautd on p*ge ] 



[206] Bladder: Chronic Obstruction 


traijeculaj: ikom chronmc orsiruciion 
A —A mildly trabeculated bladder in a man of 65 who had had 
gonorrhea 35 years before, followed by siiicLure He had had 
dilatation of the stricture at irregular intervals since The blood 
vessels show calcification 

B —Slight roughening of the vesical wall, indicating early 
trabeculation in a man of 71 who had had few symptoms until 
complete retention developed Transurethral resection was done, 
and pathologic diagnosis was adenocarcinoma of the prostate 
C —Mildly trabeculated bladder in a man of 70 with benign 
prostatic hyperplasia 

Z).— Trabeculated bladder tvith cellules in a patient with be- 
nign prostatic hyperplasia There was 240 cc of residual urine 
E —Conical bladder with rough trabeculated wall in a man of 
69 who had had increasing symptoms of obstruction of the 
vesical neck for seven years fiom benign hyperplasia of the pros 
tate There was -lOO cc of residual urine With obstruction at 
the neck of the bladder, it is common for the bladder to become 
comcal, perhaps owing to a urachal extension 
A— Rough trabeculated bladder with multiple cellules and 
small diverticula in a man of 86 who had had urinary difficulty 
for SIX years from benign hyperplasia of the prostate There was 
250 cc of residual urine 




[206] Bladder: Chronic Obstruction 


TRABECULAE PROM CHRONIC OBSTRUCTION 

A —A mildly trabeculaLcd bladder in a man of 65 who had had 
gonoiihea 35 years bcfoie, followed by stricture He had had 
dilatation of the strictuie at niegtilar inteivals since The blood 
vessels show calcification 

B —Slight toughening of the vesical wall, indicating early 
trabeculation in a man of 71 who had had few symptoms until 
complete letention developed Tiansuiethial lesection was done, 
and pathologic diagnosis was adenocaicinoma of the piostate 
C —Mildly tiabeculated bladdei in a man of 70 with benign 
prostatic hypeiplasia 

D — Trabeculated bladdei with cellules in a patient with be 
nign prostatic hypeiplasia Theie was 240 cc of lesidual urine 
E —Conical bladdei with rough trabeculated wall in a man of 
69 who had had ina easing symjstoms of obstruction of the 
vesical neck for seven ycais fiom benign hypeiplasia of the pros 
tate Theie was 400 cc of lesidual urine With obstruction at 
the neck of the bladdei, it is common for the bladder to become 
conical, pel haps owing to a urachal extension 

T —Rough tiabeculated bladder with multiple cellules and 
small diveiticula in a man of 86 who had had urinary difficulty 
foi SIX years from benign hyperplasia of the prostate Theie was 
250 cc of residual urine 
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[210] Bladder: Diverticula 


A —This film of ihe lower urinary tract, taken following cx 
cretory urography and at the end of micturition, shows a large 
filled diverticulum on the left which displaces the ureter This 
illustrates one of the causes of ureterectasis The bladder is 
nearly empty and contains only a small amount of the opaque 
material The patient was a man of 2'i with a fibrotic median 
bar A diverticulectomy and transurethral resection of the bar 
gave a good functional lesult 

B —A left oblique air cystogram shows a urachal extension 
lather than a diverticulum, indicated by its broad neck and 
location at the vertex of the bladdei The patient, a man of 77, 
had had difficulty in urinating for only three months The pros 
tate was hard and fixed on palpation Six grams of tissue was re 
sected transuiethrally Pathologic diagnosis was adenocarcinoma 
of the prostate 

C —This anteroposterior opaque cystogram shows a bladder of 
normal si/c with a rough, trabeculated wall and cellules on the 
left On the right is a smooth-walled diverticulum causing charac 
tenstic pressure deformity and displacement of the bladder 

D —This cystogram of the same patient was taken immedi 
ately following micturition The bladder has almost completely 
emptied, whereas the diverticulum is filled to about the same 
extent as previously The narrow neck between the bladder and 
diverticulum is well demonstrated The patient, a man of 66, 
complained of buining and smarting for one year, with difficulty 
m starting the stream Sometimes the stream was full and again 
merely a dribble Cystoscopic examination demonstrated the 
opening of the large diverticulum on the right side A moderate 
benign enlargement of the prostate was resected 


[Diverticula continued on page 212 ] 
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[212] Bladder: Diverticula 


CALCULI IN DIVERTICULA A —Right oblique 

air cyslogram demonstrating a calculus in the center of the 
vesical area 

B —A left oblique air cyslogram of the same patient, show- 
ing the calculus projecting beyond the air-filled bladdei, thus 
indicating that it must be in a diverticulum This graphically 
illustrates the necessity of obtaining an unobstructed view of 
the diverticulum to ascertain the location of a calculus This 
patient, aged 76, first had symptoms of prostatism 10 years be- 
fore When first seen five yeais later, seven or eight vesical stones 
were crushed and a hyperplastic prostate was resected transure- 
thrally Two months before, he had recun ence of symptoms 
A stone found in the bladder was crushed, but the stone ob 
served in the diverticulum was not reached 

C —Right oblique air cyslogram demonstrating two typical 
calculi in the bladder A small filling defect due to hyperplasia 
of the prostate is seen in the bladder A diverticulum posteriorly 
containing a single calculus is outlined with air The patient, 
a man of 73, had had little urinary difficulty until complete 
retention followed an abdominal operation two months before 
There was 1,000 cc of lesidual urine A diverticulectomy was 
done and a stone removed 

NEOPLASM IN A DIVERTICULUM D — AntCrO 

posterior opaque cyslogram The bladder is of about normal 
size, shows little trabeculation of the wall, but there is a pres- 
sure defect on the left side due to a diverticulum This is faintly 
outlined by the opaque medium which has infiltrated into the 
interstices of a tumor which fills it Cystoscopically, necrotic, 
friable tissue was seen projecting from the diverticulum This 
had the appeal ance of a transitional cell carcinoma The patient, 
a man of 74, had had hematuria for one year 




[214] Bladder: Ttnnors 


TUMORS The pathologic classification of tumors of 

the bladder is still in a state of confusion Radiographically, like 
tumors of the renal pelvis, they fall into two groups the papil- 
lary, and the sessile Further radiographic differentiation is not 
feasible The value of roentgen rays in the diagnosis of tumors 
of the bladder is mainly in establishing their presence and 
determining their size, location and general configuration The 
only radiogiaphic indication of the malignancy of a vesical 
tumor IS detection of metastases to other organs, particularly 
the lungs and bones 

Vesical tumors may occasionally be demonstrated on opaque 
cystograms It is not uncommon, however, for a tumor to be com- 
pletely obscured by the dense medium of an opaque cystogram, 
and unless the tumoi is obsened tangentially, it may be entirely 
overlooked Visualization of the bladder following excretory 
urograms occasionally reveals the filling defect of a tumor, and 
certainly in every excretory urogram the bladdei should be care- 
fully inspected with this possibility in mind Since the density of 
the visualized bladder is not as great in excretory urography, 
vesical filling defects are likely to be better demonstrated than 
in the sodium iodide cystograms Air cystograms, however, offer 
by far the greatest opportunity for visualization of a tumor, as 
the tumor stands out in striking relief against an an -filled blad- 
der Small vesical tumors usually cannot be demonstrated radio- 
graphically, and no tumor can be shown unless it is surrounded 
by a contrast substance or is calcified In air cystograms a tumor 
located dependently in a paitially emptied bladder will not be 
visualized if covered by urine, even though the bladder appears 
to be well outlined by air This is because there is no contrast 
m density between the tumoi and the urine Foi this reason 
It IS important to empty the bladder completely before doing air 
c}'stogiaphy or to obtain mcws in more than one position to 
bring a suspected lesion away from the dependent uiine-con- 
taming portion of the bladder The polypoid tumors aic most 
common, comprising well o\er 90 per cent of vesical tumors The 
sessile, and less common, tumors are detected by the flattening 
and apparent rigidity of the infikiated vesical wall Calcifica 



Bladder: Tumor* 


Uon may occur on the lurface of a tumor This can be teen on 
the plain film or on the air cystogram but opaque cyttograms 
will completely obscure the calcification 

In the routme roentgcnographic study of tumors of the blad 
der the minimum requirements arc (1) a plam anteroposterior 
film of the s'csical area^ (2) an opaque cystogram and (3) an arr 
cystogram. At umes additional taews may be indicated. 

As prenousl) mentioned, pnmary tumors of the renal pelvis 
frequently meiaatasire to the bladder and arc implanted on the 
\esical is-alL These tccondary tumors cannot be differentiated 
from p r im ary tumors of the bladder except by the demonstration 
of a tumor of the kidney m uhtcb case any tumor in the blad 
der is more likely to be an tmplant. 

[Toaxm conUniu4 on pegt S16'\ 



[214] Bladder: Tumors 


TUMORS TJie pathologic classification of tumois of 

the bladdci is still in a state of confusion Radiographically, like 
tumors of the renal pelvis, they fall into two groups the papil- 
lary, and the sessile Further radiographic differentiation is not 
feasible The value of roentgen lays in the diagnosis of tumors 
of the bladder is mainly in establishing their presence and 
determining then swe, location and general configuiation The 
only radiographic indication of the malignancy of a vesical 
tumor IS detection of metastases to other organs, particularly 
the lungs and bones 

Vesical tumors may occasionally be dcmonstiated on opaque 
cystograms It is not uncommon, however, for a tumor to be com 
pletely obscured by the dense medium of an opaque cystogram, 
and unless the tumor is obseived tangentially, it may be entirely 
overlooked Visuah7ation of the bladder following excretory 
urograms occasionally reveals the filling defect of a tumor, and 
certainly in every excrctoiy urogram the bladder should be caie- 
fully inspected with this possibility in mind Since the density of 
the visualized bladder is not as great in excretory urography, 
vesical filling defects are likely to be better demonstrated than 
m the sodium iodide cystograms Air cystograms, however, offer 
by far the greatest opportunity for visualization of a tumoi, as 
the tumor stands out in sinking relief against an air-fillcd blad 
der Small vesical tumors usually cannot be demonstrated radio 
graphically, and no tumor can be shown unless it is surrounded 
by a contrast substance or is calcified In air cystograms a tumor 
located dependently in a partially emptied bladder will not be 
visualized if covered by urine, even tliough the bladder appears 
to be well outlined by an This is because there is no contrast 
in density between the tumor and the mine For this reason 
It IS important to empty the bladdei completely befoie doing an 
cystogiaphy or to obtain views in moic than one position to 
bring a suspected lesion away from the dependent urine con- 
taining portion of the bladdei The polypoid tumors arc most 
common, comprising well over 90 per cent of vesical tumors The 
sessile, and less common, tumois are detected by the flattening 
and apparent rigidity of the infiltrated vesical wall Calcifica 



Bladdcri Tumor* 



[216] Bladder: Tumors 


IMPLANT or lUMOR OF RINAL PLLVIS A — 

An anteroposLerior air cyslogiam demonstrating a large filling 
defect in the right lower quadrant of the bladder The polypoid 
nature is apparent The patient, a woman of 69, complained 
of a mass in the light flank Excietoiy pyelograms did not visu- 
alize the right kidney Stones were piescnt, however The left 
kidney appeared essentially noimal I'he vesical lumoi was 
observed in the excretoiy cystograms On cxploiation, a right 
calculous pyonephiosis was found, nine stones weic icmoved 
and 400—500 cc of foul-smclling pus and necrotic material 
evacuated Pathologic diagnosis was papillary type of tiansitional 
cell carcinoma of the right renal jiclvis The vesical tiimoi was 
resected later, and pathologic diagnosis was transitional cell 
tumor 

^ —Right oblique an cystogram demonsti ating a papillary 
tumor of the postcrolatcial w'all of the bladder The patient, a 
man of 75, had hematuiia off and on for 18 months On admis 
Sion, he tvas having severe hemorrhages from the bladder The 
tumoi was icsectcd and several blood transfusions were given, 
but he died Autopsy showed the light renal pelvis filled with 
a neoplasm attached by a small pedicle Pathologic diagnosis 
of the vesical tumor was transitional cell carcinoma, probably 
arising m the right renal pelvis and implanted in the ureter 
and bladder 

PRIMARY TUMORS C —Right obliquc air cysto 

gram demonstrating an irregular filling defect, located posteri- 
orly The patient, a man of 71, had gradually increasing fre- 
quency for a year, with hematuria off and on for three months 
Tiansuiethral resection was done, and pathologic diagnosis was 
tiansitional cell caicinoma of the bladder 

D — Anterojiosterioi an cystogram showing a laige tumoi in 
the dome of the bladdci, confirmed cystoscopically The jiaticnt, 
a w'oman of 67, with gioss hematuria foi uvo months, lefused 
tieatment 


[ I iiinoi-b continued on fingc ZIS ] 
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[218] Bladder: Tumors 


A —Right oblique air cystogram demonstrating flattening of 
the dome of the bladder by a large sessile tumor Cystoscopy 
confirmed this finding The tumor was resected transurcthrally, 
and pathologic diagnosis was carcinoma showing glandular 
structure 

B —Right oblique cystogram showing a similar filling defect 
in the dome of the bladder The tumor seems smooth but gives 
the appearance of rigidity to the vesical wall The patient, a 
man of 63, had a poker spine with a kyphos and arthritis involv- 
ing the shoulders and both hips Cystoscopy was not practical, 
and diagnosis was made from films alone Irradiation caused 
marked improvement in the symptoms and in the appearance of 
the tumor, as shown by cystograms He was seen a year later 
With recurrence of symptoms, but supportive treatment was un- 
successful and he died of uremia 

C —Anteroposterior air cystogram demonstrating a large ir- 
regular filling defect involving the trigone and fundus of the 
bladder, but located slightly more to the left Cystoscopic exam 
ination showed a large, flat vesical tumor with a broad base and 
overlying necrotic mucosa The tumor was resected transure 
thrally, and microscopic section showed epithelial neoplasm of 
two cell types papillary formations of transitional epithelium, 
and squamous epithelial cells with typical prickle cells, whorls 
and pearls Pathologic diagnosis ivas papillary carcinoma of the 
bladder with squamous metaplasia 

D —Oblique air c)'Stogram demonstrating a filling defect on 
the left side of the bladder posteriorly I'he patient, a man of 80, 
had progressively increasing hematuria nine months before ad- 
mission Transurethral resection was done, and pathologic diag- 
nosis was papillary carcinoma of the bladder 


[ ] umon. conltuucd on pagr 220 ] 




[220] Bladder: Tumors 


A —Opaque anleroposlenor cyslogram showing flatlening of 
the left half of the dome of the bladder The patient, a man 
aged 34, had had pyuria for many years A suprapubic resection 
showed “a mixed cell type of carcinoma, forming nests of tran 
sitional epithelium with cystic degeneration and gland-hke struc 
tures Origin from the urachus must be considered ” The pa- 
tient died nine months later, and autopsy showed extensive 
neoplasm of the same type in the femaining portion of the blad- 
der 

B —Air cystogram showing a rough trabeculated bladder with 
a tumor at the vesical neck The patient, a woman of 08, had 
been unable to void for four weeks Cystoscopy showed the 
tumor almost completely encircling the internal urethral orifice 
Transurethral resection was done, and pathologic diagnosis was 
papillary carcinoma of the bladder 

C -Visualization of the bladder following excretoiy urograms 
An irregular filling defect almost completely occupies the blad- 
der in Its collapsed state The patient, a man aged 61, had had 
hematuria for four months The physical examination was nega 
tive Excretory urograms showed good function of both kidneys 
The tumor was resected transurethrally Pathologic diagnosis 
was transitional cell carcinoma of the bladder of the papillary 
type This film also shows some blood clots in the bladder 

D —Visualization of the bladder following excretory urograms 
The pyelograms appeared negative, but the rounded filling de- 
fect of a tumor was observ'ed in the bladder A pedunculated 
tumor seen cystoscopically was resected Pathologic diagnosis 
was transitional cell carcinoma of the bladder 


[Tumors conltnued on page 222 ] 
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[222] Bladder: Tumors 


INCRUSIED TUMORS — Obliquc cystogi ams show 

ing a filling defect in the vertev with deposition of calcium at 
the penpheiy Foi six months the patient, a man of 61, had often 
passed blood Cystoscopy showed a tumoi in the dome ivith so 
much calcium impiegnation that it looked like a stone The 
tumor was i esected to the level of the vesical wall, and pathologic 
diagnosis was degenciated caicinoma of the bladdei, piobably 
papillary The patient died eight months later of pneumonia, 
and autopsy showed no evidence of lecuiience 

jB —O blique an cystogiam showing a tumor aiismg from the 
trigone, with definite deposition of calcium on the surface, also 
demonstrated on the plain film The patient, a man of 65, had 
had mteimittent hematuiia foi two years Cystoscopy showed a 
large tumoi deeply mfiluated with calcium occupying the entne 
trigone and extending up the left side Resection was difficult 
because of the calcium Patliologic diagnosis was undilTeienti 
ated caicinoma 

C —Air cystogram showing an n regular filling defect in the 
base of the bladdei due to a tumoi The patient, a man of 74, 
began having heniatuiia and passage of blood clots four yeais 
before and since then had had a tumor i esected several times 
He complained bitteily of pain in the right hip and had lost a 
great deal of weight Films of the lungs and light femur showed 
metastases 

D —Right femur of the same patient dcmonsti ating a large 
area of bony destruction in the region of the gieatei trochantei 
and a second smaller lesion below the lesser trochanter Theie 
is no evidence of regeneration oi reaction Autopsy showed an 
infiltrating transitional cell carcinoma of the bladder The up 
pel right femur showed a pathologic fiaciure due to metastasis 


[Tumors contmued on page 22-t ] 




[224] Bladder: Tumors; Confusing Filling Defects 


A —Oblique an cysLogiam with well delineated, bioad-based 
tumoi on the anteio-infciioi wall The patient was a man of 
73 with hematuiia foi nine months Tiansuiethial lesection 
was done, and pathologic diagnosis was pooily difTeientiatcd 
caicinonia of the bladdei 

FILLING OLTLCIS SIMULAIING TUMORS As 

picviously shown, foieign bodies, such as suigical sponges, can 
pioduce filling defects indistinguishable horn vesical tumois 
Paiticulaily is this true when they have eiodcd ihiough the 
wall of the bladder Soft stones, blood clots, caicinoma of the 
piostate and feces in the lectum may also pioduce shadows 
simulating tumois of the bladder 

jB — Anteiopostei loi opaque cystogram showing a laigc, n 
regulai filling defect involving the entiie light half of the blad- 
der fiom base to vertex The piostate of this patient, a man of 
71, was modeiately cnlaiged, nodulai and haul Cystoscopic ex- 
amination showed a laige, sloughing piostate which extended 
well into the bladder along the lateial wall Some tissue was le 
sected to relieve the obstiuction at the vesical neck Pathologic 
diagnosis was adenocaicinoma of the piostate 

C —Oblique opaque cystogram showing huge filling defect in 
the uppei poi tion of the bladdei A suprapubic cystotomy shotved 
this defect to be due to a large soft blood clot coveiing a sessile 
tumor 4 cm in diamctei which had invaded the cntiie thickness 
of the vesical wall Pathologic diagnosis was papillaiy caicinoma 
i) —Oblique an cystogram with the bladdei displaced forwaid 
by a mass of feces in the lectum which is outlined by gas The 
finely granular appearance of impacted feces is in itself typical, 
but when surrounded by an and superimposed ovei an air-fillcd 
bladder, the appeal ance may strongly suggest a tumoi of the 
bladdei 
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I/retfbra: Po#terter or Pro«l«<lc 


TUE POSTERIOR OR PR05TATIC URETHRA 
Roentgen exammaLioD offen \’aluable mforraatiori m the study 
of disease* of the urethra and adjacent structures This is p>ar 
ticuiarly true of diseases of the prostate Since the normal pros- 
tate u of the same density as the turroundmg tissues it is in 
vuible on radiographs CaJculi either m the prcrstatic urethra 
or m the prostatic tissue and characteristic bony metastasis from 
caianoma of the prostate arc the only conditions that can be 
diagnosed from the plain film It m well knoim from the study 
of anatomic and surgical material that certain diseases deform 
the prostate and urethra in a definite and characteristic manner 
(^Vilson and McGrath Randall etc,) These deformiues can 
often be demonstrated radiographically b) fUlmg tbc bladder and 
the posterior urethra with contrast siibstancci. \ir is preferred as a 
contrast medium in the bladder since it aJJom Tisualuation 
of the tesical neck and therefore any deformity which results 
from prostauc distortion or enlargement. Because the urethra 
passes through the proiute most of the diseases of the prostate 
piroduce a deformity or a change in the appearance of the pros 
tatJC urethra which u nsible on the film nhen the urethra is 
filled with an opaque medium. These deforraiues are frequently 
charaaensiic of certain prostatic lesions Abscesses of the pros- 
tate may commumcatc direal) with the urethra and thus be 
Msiializcd on the cyito-urethrogram. In ihu way alio prostatitis 
benign proitatic hyperplasia and caranoraa are like!) to deform 
the prostauc urethra, and this with the appearance of the \esicaJ 
neck frequently gi>‘es ^aJuable information regarding the type 
of prostauc disease. 

WTule cy*to-uretlirography docs not replace cvstoscop) and 
urctliroscopy it is a lailuable adjunct because it pirondcs a per 
mancnl record and often gt'e* information not obtained m any 
other wa) As tnll be seen later there are many instances in 
which there is a definite adtantage in combimng the roentgen 
exanunauon of the urethra with that of the bladder 

Cysto-urcihrograph) is easily performed from botJi the pa 
ticnt I and the operator i standpoint and it is no more clanger 
ou* than cystoscopy 




l/rc<hr«i Vortwal 


while the opaque jcUy u bemg injected tJirougli the peatenor 
urethra tills is impcratn'e for swiaLzation of the jxjstcrior 
urethra- 

THE NORMAL URETHRA Obscned in ihc obliquc 

projection the jirostatic portion or posterior urethra extends 
from the internal urethral onfice through the prostate gland to 
the membranous portion or external sphincter a distance of 
3 — 4 cm depending somet\hai on the age and size of the indi 
\idual The anterior border of the prostatic urethra is gently 
cuned with the contexit} posterior 
The posterior border of the prostatic urethra u more angular 
svath the apex of the angle directed backuairtl At this point 
there a usually a small filUng defect caused b) the smtmon 
laDum. Tim is alto the greatest anteroposterior dumetcr of the 
proitatic urethra and is at a le\-cl about midiray betsvecn the 
internal and the external sphinaer Since the inferior portion 
of the bladder is iinooih at obsened in Uie air cystogram and 
the opaque jelly u usually injeaed in excess this excess nms 
down the nail of the bladder to the most dependent portion 
nhcre it forms a pool Because of the siscosity of the jelly this 
collection may be i r re g ular and must not be interpreted as a 
filling defect produced by a lesion in the bladder Lfkcuiie 
one must be careful not to interpret the stream of opaque jelly 
as It floua o\cr the setical R’all as being still lathin the pros- 
tatic urethra This u a muiakc that has frequently been made as 
a rcsicis of die earlier literature will attesL The distal boundary 
of the prostatic urethra is formed by die merabranom urethra 
around -fthich u the external sphincter This is the narrowest 
and least dmcmible portion of the urethra. It is about 1.5 cm 
m length in the adult and disidcs the prostatic from the ca\cm 
ous or anicrioT urethra 


[NotttuI urrthis conllnaed on p€fe J ] 



[230] Urethra: Posterior or Prostatic 


The procedure used at piesenL is the end-iesuh of a long seiics 
of developments in technic which may be listed biiefly as follows 

1 The opaque cystogiam employed in cadaveis by Zeissl 
and Hol/knecht in 1902 and in living subjects by Wullf m 1905 

2 The an cystogiam used by Kellei of Vienna, described 
by him in 1904 and successfully used to demonstiate diveitictila 
of the bladdei 

5 The opaque anteiioi urethiogiam used m the diagnosis 
of stiictuic and lepoited by Cunningham m 1910 

4 The satisfactoiy postciioi uicthrogiam desciibed by 
Haudek in 1921 It was pointed out by Haudek that the poste 
nor urethra cannot be satisfactoi ily visualized without making 
the exposuie duiing the time the opaque medium is being m 
jected If the injection is stopped, the muscle around the pos 
terioi uiethra ajDjM oximates the walls and thus empties the 
lumen 

5 The proceduie using the dorsal decubitus position, 
with the patient turned at a 45 degiee angle with the horizontal 
lor the study of the posterioi uiethia, desaibed by Bdclfere and 
Henry in 1922 

6 The introduction of ladiopaque, noniiiitating fluid 
(hpiodol) by Sicaid and Foicstici m 1924 

7 The substitution of a hpiodol jelly foi the liquid pie 
viously used and the use of air cystogiams in combination with 
the hpiodol jelly urethi ograms, leported by Flocks in 1933 

The method used in oui hosjjital was develoj^ed by Dr Rubin 
H Flocks It IS a culmination of pievious contributions jdIus his 
innovation, aheady noted, of the use of a combination of an 
an cystogiam and a uiethrogiam made with an opaque jelly 
instead of the liquid medium The pioceduie has been used 
well ovei 10,000 times It consists of (I) a single anteioposte 
rioi film of the uiinaiy tract, (2) an antei opostei loi sodium 
iodide cystogiam with the patient m a doisal decubitus position, 
(3) a light posteiioi oblique an cystogiam with the patient 
placed at a 45 degree angle with the hoiizontal, (4) a cysto 
uiethiogram taken in the same position Foi tins fointli film, 
the bladdei is still filled with an and the exposuie is made 
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[232] Urethra: I>!ormal 


A — Noimal cysLo-uicthiogiam of a boy aged 13 The piostalic 
urethra is veiy short, and the inipiession caused by the veiu- 
montanum is plainly seen Theic is no filling defect at the vesi- 
cal neck, although considerable opaque jelly has passed into 
the bladdei and now lies in the most dependent poition 
jB —N ormal cysto-uiethiogiam showing the angulai contour 
of the posteiioi wall of the piostatic uiethia and the distinct 
impiession of the vciumontanum The patient ivas a man aged 
42 with diabetes but with no clinical evidence of piostatic dis 
ease 

C —Noimal uiethiogiam of a man of 70 who had had lesec- 
tion of the lectum and sigmoid foi caicinoma tlnee ycais befoic 
At that time, a diagnosis of a stone in the lowei end of the left 
uieter was made, the piostate was not enlaiged At the time 
of this examination the patient had no uiinaiy symptoms 
D — Urethrogi am of a man aged 66 showing slight piostatic 
enlargement with concietions The bladdei is smooth and shows 
no trabeculations 
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[234] llreihra: Congenital Anomalies 


CONGENIJAL ANOMALIES Lpjspaclias and bi 

furcation of the clitoris aic closely i elated to exstrophy of the 
bladder, m that they are all different degrees of the same mal 
development of the lower urinary tract All arc readily observed 
by direct inspection They are, however, frequently accompanied 
by malfoimations of the pelvis which are of interest from the 
radiographic standpoint These changes include poorly devel- 
oped pubic bones with wide separation of the symphysis pubis 
The wings of the ilia are rotated outward, producing a broad, flat 
pelvis The maldevelopment of the pelvis may be of the same 
degiec in complete exstrophy, epispadias or bifurcation of the 
clitoris, so that from the plain film of the pelvis it is impossible 
to tell which of the accompanying soft tissue anomalies is pres 
ent These patients frequently comjilain of backache due to the 
undue strain on the sacro-iliac joints 

A —Widely separated symphysis, with poorly developed pubic 
bones in a girl aged 18 with epispadias She had been seen first 
at the age of 5 years because of incontinence and dribbling A 
plastic operation had given her fair control of vesical function 
for 12 years At this time, hematuria had developed and in- 
flammatory polyps were found inside the neck of the bladdei 
Following the fulguration of the polyps, the patient had com- 
plete loss of urinary control and ureteral tiansplants were neces- 
sary 

B —Film of the pelvis showing changes similar to those in the 
foregoing case The patient, a woman of 44, complained of pain 
in the back The only accompanying urinary tract anomalies 
were a bifid clitoris and an ectopic kidney It is interesting to 
note that this patient had been delivered of a normal child 
15 years before 




[236] Urethra: Congenital Contracture; Fistula 


CONGENITAL CONTRACTURE OF THE ^'ES1CVL NECK 
This cinomaly, demonstiable ladiogiaphically by cyslogiapby 
oi uietbiogiapby, is chaiacteiized by a nanow band of tissue 
at the inteinal uietbial oiifice usually accompanied by signs 
of lowei uiinaiy tiact obsti uction, such as a laige dilated blad- 
dei, uieteiectasis and bydionepbiosis The piostatic inetlua 
distal to the obsti uction is wide and gaping and acconijianying 
infection is common 

A —Opaque cystogiam of a boy of 2 months sboiving the eli- 
cit cling band of tissue at the inteinal uietbial oiifice, dilated 
piostatic uietlna and bladdei and refliiK up the light uietei 
At autopsy, a band was found at the inteinal uietliial oiifice 

5— Cystogiam of a boy of 3 showing a smiilai contiactuie at 
the vesical neck, dilated piostatic uretbia, laige tiabeculated 
bladdei, left uieteiectasis and bydionepbiosis A supiapiibic 
cystotomy was done fiist, then the posteiioi bp of the inteinal 
uietlual oiifice was lesected Foiii montbs latei function was 
good and tlieie was no lesidual uiine 

CONGENITAL FISTULA Congenital nialfoi Illations 

associated with impeifoiate anus occiii about once in 5,000 
bn tbs, accoiding to Keith The lectuni is likely to conimunicaie 
with the uietlna in the male oi with the vagina in the female 

C —Film taken aftei injection of bpiodol into the uietlna 
showing a coniniunication with the lectuin aiising bom the 
membranous portion and piojectmg backwaid and upwaid to the 
bowel The patient, a boy of 5, was boin i\Mtb an impeifoiate 
anus 

traumatic fistula D — Ui etlii ogi am showing 

uaumatic iiiptuie of the piostatic uieibia. with extiaiasation 
tliiougb a pel meal fistula both e\tcinally and into the letio 
vesical space The patient, a boy of 11, fell on a sbaip stick 
whicli bad penctiated the pciineum and luptuicd the piostatic 
uietlira 




[238] Urethra: Seminal Vesicles 


SEMINAL VLSiCLES Thcsc are not not mally visu 

ali7ed on films of the unnaiy Liact Rarely, howevei, they be 
come calcified and aie lendeied visible on the radiogiapli, 
usually the ducti deferenlia are also calcified Calcification is 
usually bilateral, and the structuies are readily recognized by 
their characteristic position, shape and course The seminal 
vesicles lie just above the uppei border of the pubic bone and 
extend upwaid and lateial, as a series of serpiginous tubules 
The ducti deferentia he above the seminal vesicles, tuin lateial, 
upward and forward, then swing downward to the testicles At 
the fundus of the bladdei, each ductus is enlarged and toi- 
tuous, tins portion is termed the ampulla The seminal vesicles 
and ducti deferentia may also be visualized by opaque mateiial, 
either by injection through the ejaculatoiy duct or by intro 
ducing a needle into a ductus deferens 

A —Single anteropostenoi film of the lower unnaiy tract 
demonstrating the appearance characteiistic of calcification of 
tlie seminal vesicles and ampullae of the ducti deferentia In this 
man of 71, the calcification was found incidentally and appar- 
ently had given no symptoms 

B —Film showing typical ajDpearance of calcification of the 
ducti deferentia with a few flecks of calcification in the seminal 
vesicles immediately beneath The patient, 64, had no urinai 7 
symptoms 

C —Seminal vesicles and ductus deferens of a man of 25 after 
the left ejaculatory duct was catheterized and opaque material 
injected 

D —Left ductus and seminal vesicle in a man of 21, visualized 
by injection of opaque material thiough a needle introduced 
into the ductus deferens 




[240] Urethra: Prostatic Calculi 


PROSTATIC CALCULI Calcification det eloping 

within the piostate is common, and loentgen examination of the 
pelves of any group of eldeily men -will reveal many cases The 
conaetions may be distiibiited lathei unifoiTnly throughout 
tire gland oi displaced to one side by a hypei plastic lobe They 
aie usually symptomless The calculi aie usually small, fioin 
2 to 4 nnn in diametei, aldrough occasionally drey attain a 
muclr largei size The multiple small calcium densities have a 
fairly typical appearance and of couise are always located in 
the legion of die piostate Tiue uiinaiy calculi may also be 
found in the piostatic uiethia, but these usually oiiginate in die 
bladder and become lodged in die piostatic urethra, although 
It IS possible foi them to develop in the uietlna itself 

A —Opaque cystogiani showing a piostatic filling defect in the 
bladdei, with the prostate fairly well outlined by miineious 
concretions having a typical appeai'ance On tiansurethial le 
section, many pockets with piostatic calculi weie encounteied 
Ovei 150 iveie lecoveied and piobably as many moie were 
washed out 

B — Seveial small calculi and one laige one in the piostate 
of a man of 60 During ti ansurethral resection for benign hypei - 
plasia, a pocket was encountered poster loily which contained 
the calculi illustrated The large calculus measuied 2 cm in 
diameter 

C —Small collection of piostatic calculi just to the left of the 
symphysis pubis, location and appearance aie cliaiacteiistic The 
patient, 76, complained of abdominal pain unrelated to the 
urinary tiact 

D— Laige laminated 11110317 calculus in the piostatic uiethia, 
apparently having come fiom the bladdei At operation, the 
stone was found completely within the piostatic iiictlira be- 
tween the two sphincters 






[242] Urethra: Chronic Prostatitis 


CHRONIC I' KO S I A T I 'J J S . InfccLlOll HI tllC ]J1 ostaLe 
IS a coiuiaindicaLion of cysLo-uicLinogiapJiy, whicli sliould be 
used only in Ljic exceptional case Inlection causes swelling of 
the gland winch piodiices narrowing, stiaiglucning and clonga 
Lion of the prostatic urethra I'heie is usually no visualwation 
ol the vcrumontanuni 7diese changes aic encounteied only with 
infection and neoplasm, and it may be impossible (o different! 
ate the two conditions ladiographically 

A — Cysto-uiethrogiam showing elongation of the prostatic 
uretina, which is straight It lias lost us normal curve and im 
pressions of the verumontanum and the external sphincter The 
jMtient, *35, had had increasing urinary fre(|uency with burning 
and smarting for one year, culminating in complete letention 
Ihe urine was cloudy and contained gicat quantities of white 
and led blood cells 1 he piostate was cniaigcd, soft and acutely 
tender An indwelling cathctci was kept in foi seveial days 
while he leceivcd hot si(/ baths After a week, consideiable pus 
drained away <md symptoms subsided 

B —Right oblique cysto-urcthrogram showing a straight and 
nariow juostatic uretlira The findings aie compatible with 
prostatitis but indistinguishable from carcinoma The jraticnt, 
^2, complained of marked burning and smarting, foul urine and 
increased frequency for two years There was residual uiine of 
Irom 100 to 100 cc lYansurctlrral resection was done, and palho 
logic diagnosis was chionic jrrostatitis 

C — Cysto-urethrogiam of a man of 02 showing elongation 
and narrowing of tlic jrrosiatic uretina and loss of impression 
of the verumontanum Radiographic and clinical diagnosis was 
carcinoma of the prostate 

JO —Urethrogram of the same patient 18 months latei showing 
prostatic urethra noimal It was therefore concluded I hat the 
condition was chronic piosiatitis rather than neoplasm, as first 
supposed 1 he jraticnt died of (oionary ocfiusion at fiO 




[244] Urethra: Prostatic Cavities and Abscesses 


CAVITIES AND ABSCESSES IN THE PROSTATE 

The noniial glandulai stiuctuie of the jaiostate is nevei visual 
ized folloiving in ethrogi aphy with opaque jelly Folloiving 
dironic infection, paiticulaily gonoiihea, the ducts aie dilated 
and may be visualized Fistulas fiom die piostatic uiethia and 
abscesses aie visualized i\dien they communicate ivith die uietlua 
An acute 23iostatic abscess will displace the bladdci and defonn 
the piostatic uiethia 

A( —Right oblique cysto-ui ethi ogi am showing little defoimity 
of the piostatic uiethia but enlaigement of the posteiioi hp of 
the inteinal uiednal oiifice Theie is a cavity in the piostate 
posteiioi to the legion of the vei umontanum, piobably the le 
suit of an old infection of the glands The man, 71, gave no 
histoi 7 of gonoiihea oi othci piostatic infection, howevei 
Cystoscopically, the cavity in the piostatic uiethia appealed 
to be lined with epithelium Piostatic icscction was done Padi- 
ologic diagnosis was hypeiplasia 

J3 — Cysto-uiethiogiam shotving cylindiical nan owing of die 
anteiioi uiethia typical of old dilated stiictuie The glands aie 
laigely destioyed, and the lemaining cavities and ducts aie ausu- 
alized This man, 68, had had gonoiihea at 16 Stiictuie of die 
uiethia developed at 51, and he had been dilating this at mtei 
vals of 10 Aveeks 

C —Fistulous uact fioin the piostatic uiethia to the leuo- 
vesical space This man, 62, had had a ti ansuiethial resection 
foi benign hypeiplasia of the piostate eight months pieAUOusly 
Difficulty in voiding lecuiied and attempts to pass a cathetei 
Aveie unsuccessful and appaiently caused the fistula 

D— Piostatic abscess communicating Avith the uiethia The 
bladder is filled AVith an and displaced upivaid The piostate 
IS hypei plastic, as suggested by Avidcmng and elongation of the 
urethia This man, 65, had complete letention A supiapubic 
cystotomy Avas done and the abscess drained 




[246] Urethra: Benign Prosiaite iiyperplasia 


BENIGN HYPERPLASIA OP THE PROSTATE 

It IS well established that in benign hyperplasia of the pioslate 
there is not a diffuse enlargement of the anatomic lobes but 
rathei a localized hyperplasia of glandulai tissue, usually located 
pel lurethrally but sometimes also aiising in the prostate above 
the verumontanum This hypei plastic tissue compresses the 
noimal prostatic tissue into a false capsule The so-called “pi os 
tatectomy ’ in the sense in which it is commonly employed is 
removal not of the entire gland but only of the hyperplastic 
nodule Likewise, when speaking of an enlarged lobe, it is the 
hyperplastic nodule that is referred to lather than the anatomic 
lobe 

Simple prostatic hyperplasia, practically speaking, occurs as 
three puie types, the resulting deformity of the urethra is di- 
rectly dependent on the type and degree of enlargement The 
first type, enlargement in both lateial lobes, causes lateral pres 
sure on the urethra, which becomes flattened m its lateral 
diameter but shows marked inciease in its anteioposterior 
diameter When referring to this phenomenon in descriptions 
of radiographs, we shall refer to it as “spreading” The uiethra 
also becomes elongated because of the inci eased superior- 
infeiior diameiei of the prostate The second type is posterior 
commissure or middle lobe hyperplasia The mass of enlarged 
prostatic tissue produces a sharp anterioi displacement of that 
portion of the urethia which lies just anterior to it This pro 
duces an angulation of the prostatic urethra, the apex of which 
IS directed posteriorly in the region of the verumontanum This 
change we shall refer to later as “anterior tilting” Naturally, 
this affects the posterior margin of the uiethra more than the 
anterior margin, although the entire urethia from the vcriimon- 
tanum upward may be displaced or tilted forward A third 
type of hyperplasia iniolvcs the subcervical gland of Albarraii 
which, as It enlarges, forms a spherical mass pi ejecting into the 
bladder above the internal sphincter, which is dilated In pure 
form, tins type of enlargement deforms the prostatic urethia 
only slightly, but by its position it acts as a ball valve and pio 
duces a mechanical block to urination The incidence of the 



Vrelbrtii Benign Pnttlatle Bgptsrplasle 


pure type* ot projtatic h)7>erplaiia is Imv hc^ve^■er Tlic mual 
finding it in\t)l\cmcnt of both lateral lobes and the posterior 
comrabsurc Occasionally one lateral lobe enlarges more tlian 
the other It u common to ha\e cither the lateral lobes enlarged 
ttKirc than the posterior commiunrc or the posterior commissure 
proportionately larger than the lateral lobes so that actuall) 
there u a gradation running from pure lateral lobe enlargement 
through equal enlargement of all lobes to pure enlargement of 
the posterior commissure 

In pure lateral lobe hyperplasia the bladder is IH^elj to be 
elesated >\nth the proiuiic Blliog defect either absent or dis 
proportionately small in companion niih the amount of en 
Urgcraeni of the prostate 

As pointed out by Randall from the study of analtnnlc ma 
tcnal hypcrpluu of the posterior commissure or subcemral 
gland of Allnrran u so situated as to cause early dilatation of 
the internal sphincter allosving the hyperplastic iismc to pro- 
trude Into the bladder rather than to cause its elet-aUon In the 
cysto-urcthrogram by judging the distance of the external 
iphincter from the top of the filling defect or if none is present 
the dutance from the neci of the bladder the sire of the hyper 
plastic prostate can readily be estimated. The character of the 
enlargement is determined by tlic contour of the filling defect 
and deformity of the prosuiic urethra Obstruction is largely 
a raeclianical process and the sue of the jirostatc bears no 
ducct relationship to the degree of obstruction that may exist 
It Is not uncommon to hasx: a large prostate inth minimal symp- 
toms of obstruction or a small prostate s^nth complete retention 



24^] Urethra: Prostatic Filling Peicct 


I’ROSrATIC r TILING IILTLCT IN THL BLADDER 

When prostauc liypcrplastic tissue pi ejects into the bladder, the 
appearance is usually characteristic and one is frequently able 
to determine whether the lobes of the prostate have enlarged 
symmetrically or whether one lobe has enlaiged out of jiro- 
portion to the others 

A —Oblique an cystogram dcmonstiating a laige prostatic 
filling defect in the bladder This appeal ance is typical of com- 
bined hyperplasia of the lateral lobes and jjosteiioi commissuic, 
producing the so-called “horse collai’’ appeal ance On rectal 
examination the piostate felt benign Residual urine was 125 
cc Transurethral resection was done, and pathologic diagnosis 
was hyperplasia of the prostate 

B —Oblique air cystogram showing a double filling defect 
in the bladdei with each lateral lobe distinct No filling de- 
fect can be seen in the region of the posterior commissuic 
Several opaque phlcboliths aic observed in the pelvic veins On 
cystoscopy the enlargement was found almost entirely confined 
to the latcial lobes The postcnoi commissuic was enlarged but 
to a much less degree Transurethral icscction was done, and 
pathologic diagnosis was hyperplasia 

C —Oblique air cystogram demonstrating both latcial lobes 
and a large posterior commissure All three lobes aic distinctly 
seen The posterior commissure is jiroportionatcly laiger than 
the lateral lobes Transurethral resection was done, and path 
ologic diagnosis Avas hyperplasia 

D —Oblique air cystogram demonstrating filling defect m the 
bladder from enlargement of both lateral lobes and the posterior 
commissure The posterior commissure shoAvs greater relative 
enlargement than do the lateral lobes and produces a sharp 
anterior tilting of the prostatic urethra Avhieh is visuah7cd by the 
air-filled catheter Transurethral icscction Avas done, and path- 
ologic diagnosis Avas hyperplasia 

[Prostatic filling dcfccl continued on page 250 ] 
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[250] Urethra: Prosiaiic Hyperplasia 


A —Air cyslogram demonstrating a smooth filling defect in the 
bladder, having the appearance chaiacteiistic of a benign pros- 
tatic hyperplasia involving both lateral lobes and the posterior 
commissure to about an equal degree The vesical wall is 
smooth, with little evidence of trabeculation 

jB —O blique cysto-uretln ogi am of same patient Prostatic 
urethra shows elongation, spreading and sharp anterior tilting 
The spreading indicates lateral lobe enlaigement, and the ante 
nor tilting, displacement from the enlarged posteiior commissure 
The patient, 67, gave a history of moderate difficulty in passing 
urine for four years He had never had complete retention, and 
there was no residual uiine Rectal examination showed an en- 
larged benign prostate The symptoms were boideiline, so the 
patient was placed on conservative management He impioved 
considerably on this regimen and was discharged the seventh 
day 

C —Air cystogiam showing intravesical protrusion of all three 
prostatic lobes, which appear to be enlarged to about the same 
degree, thereby producing the so-called “horse collai” defect 
m the bladder 

D — Cysto-uiethrogram of the same patient showing definite 
elongation of the piostatic urethra with spreading and some 
anterior tilting, which, however, is not marked The patient, 58, 
had had episodes of complete retention at varying inteivals for 
a year His most recent was six days before admission, and since 
that time he had been cathetenzed daily On admission there 
was 400 cc of residual urine, but the patient had been able to 
void spontaneously the day before for the first time Trans 
urethral resection was done, and pathologic diagnosis was hyper- 
plasia 

[Proslatic h)perplasia conltmted on page 252 ] 
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[250] Urethra: Prostaiic Hyperplasia 


A — Au cystogram demonstiating a smootli filling defect in the 
bladder, having tlie appeal ance cliaiacteiistic of a benign pros- 
tatic hyperplasia im’olviiig both lateial lobes and tlie posteiior 
coinmissine to about an equal degiee The vesical ivall is 
smooth, i\nth little evidence of tiabeculation 

-B —Oblique cysto-uiethiogiam of same patient Piostatic 
urethia shows elongation, spieadmg and sliaip anteiioi tilting 
The spieadmg indicates lateral lobe enlaigenient, and tlie ante- 
1101 tilting, displacement fioni the enlaiged posteiioi commissuie 
The patient, 67, gave a histoiy of model ate difficulty in passing 
mine for four yeais He had nevei had complete letention, and 
theie was no lesidual mine Rectal evammation showed an en- 
larged benign piostate The symptoms weie boideilme, so the 
patient ivas placed on conseivative management He impioved 
consideiably on this legmien and was dischaiged the seventh 
day 

C — All cystogiam showing intravesical piotiusion of all tliiee 
prostatic lobes, ivliich appeal to be enlaiged to about tlie same 
degree, theieby pioducmg the so-called “hoise collar” defect 
m the bladdei 

D — Cysto-uiethiogiam of the same j^^itient showing definite 
elongation of the piostatic urethia with spieadmg and some 
anteiioi tilting, wliicli, howevei, is not niaiked The patient, 58, 
had had episodes of complete letention at vaiying mteivals for 
a year His most lecent was six days befoie admission, and since 
that time he had been cathetenzed daily On admission there 
was 400 cc of residual uime, but the patient had been able to 
void spontaneously the day befoie foi the fiist time Tians 
uiethral lesection ivas done, and pathologic diagnosis was hypci- 
plasia 


LPiostatic h)pcipH!iia conlniucd on [mge 252 ] 



[252] Urethra: Prostatic Hyperplasia 


A —Air cysLogram dcmonstraling a filling defect in the blad 
der typical of enlargement of both lateial lobes and the posterioi 
commissure of the prostate 

jB — Cysto-urethrogram of the same patient demonstiat- 
ing elongation, spieading and anteiioi tilting of the pi os 
tatic uiethia The posterioi commissuie is enlarged lelatively 
moie than are the lateial lobes The patient, aged 72, had had 
symptoms of vesical neck obstiiiction foi thiee yeais and had 
had complete retention on two occasions Theic was no lesidual 
urine on admission Rectal examination showed model ate pros 
tatic enlaigement, but the pathologic diagnosis is not known 

C —Air cystogram showing some trabeculation of the vesical 
wall with a smooth filling defect, apparently due to equal en 
largement of the three lobes of the pi ostate 

Z) —Cysto-urethrogram of the same patient dcmonstiating 
that the prostatic enlargement is mainly intiavesical Theie is 
considerable elongation with much spieading but little anterior 
tilting, which indicates that the enlaigement is mainly of the 
lateral lobes The patient, aged 73, had had difficulty in passing 
mine for five years Thcic had iccently been maiked frequency 
but no complete retention oi hematuiia Rectal examination 
showed model ate benign enlargement of the prostate Trans- 
urethral resection was done, and pathologic diagnosis was hyper 
plasia 

LPiostatic hypcrpl.nbia corilnnicd oti l>agc 25-t ] 
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[254] Urethra: Prostatic Hyperplasia 


—Oblique an cysLogram demonsuating maikcd mtiavesical 
enlaigemenl of the pioslale The posleiioi commissuie shows 
moie enlargement than do the lateial lobes 

B — Cysto-in ethrogi am of the same patient showing marked 
elongation and consideiable spieadmg and anteiioi tilting of 
the prostatic inethia The patient, aged 63, had a histoiy of 
seveial episodes of complete retention in two yeais Theie had 
been diminution in the size and foice of the stieain with some 
inci eased nocturia On lectal evamination, the piostatc showed 
enlaigement but felt benign Theie was 15 cc of lesidual uiinc 
Tiansuietlnal lesection was done, and pathologic diagnosis was 
hypeiplasia of the prostate It is inteiesting to note that some 
of these laige prostates cause little, if any, lesidual uiine 

C —Oblique an cystogiam showing enlargement of all lobes 
which project into the bladdei The lateial lobes and posteiioi 
commissuie aie enlaiged to an equal degiee 
D — Cysto-uiethiogiam of the same patient demonstiating 
maiked elongation, consideiable spieadmg and model ate an- 
teiior tilting of the prostatic uiethra, indicating enlaigement 
of the tlnee lobes The patient, aged 74 , complained of fie 
quency, diminished foice of the stieam, occasional inconti 
nence, constant uigency and passage of only small amounts of 
mine foi two yeais The fiist attack of complete ictention had, 
been two weeks bcfoie Tiansuiethral icscction was done, and 
pathologic diagnosis was hypeiplasia of the piostaie 

[Prostatic hyperplasia roultuutd ou page 256] 





[256] Urethra: Prostatic Hyperplasia 


A —Air cyslogram showing a small, smooth filling defect in 
the bladder Vesical walls are smooth with no evidence of tra 
beculation 

D — Cysto-ui cthrogram of same patient showing considerable 
spreading and marked anterior tilting of the prostatic urethra but 
little elongation The patient, C6 had had burning, smarting 
and fiequency with nocturia for about four months There was 
100 cc of lesidual mine Cystoscopy showed the posterior com- 
missure projecting forward like a knuckle The lateral lobes 
were small and foimed a small collar of tissue The posterior 
urethra was shoi t and the two lateral lobes bulged into it 
slightly but did not quite meet in the midline Transurethial 
resection was done, and pathologic diagnosis was hyperplasia of 
the prostate 

C —Air cystogram showing a small filling defect in the bladdci 
and slight trabeculation of the vesical wall 

D — Cysto-urcthrogram of same patient, 71, showing elongation 
without spreading or anterior tilting of the prostatic urethra 
He gave a history of nocturia and diuria for two or three years, 
with episodes lasting about a week 1 here had been frequency 
with burning and smarting and some difficulty getting the 
stream started Physical examination showed mild benign en- 
largement of the prostate The patient was also diabetic, but 
this condition was controlled He was treated conservatively 
No cystoscopic examination was done 

LProsiatic liypcrplasi.i amlmurd on pagr 258 ] 




[258] Vrcthrn: Pro^ialic Hyperplasia 


A —Oblique nil cysiogi'nm shoiMUg n Inige filling defect in the 
bladdci This hns the smooth conioui and location of benittn 
piostatic hypeiplasia 

71 — Cysto-niethiogiam of the same patient demonsti-ating 
maiked elongation of the piostatic methia and a modei-ate 
amonni of spi ending but no appicaable amount of anteiioi 
tilling The nietlna maintains its noimal cni\c This cnlai-go- 
meni is mainly of the laici'al lobes tviih a considerable poition 
of the piostatic enlaigement in the bladdei The patient, aged 
72, had had lepeatcd episodes of complete niinaiy leiention 
foi se\en oi eight yeais Rettalh the piostatc was moderately 
enlaiged but felt benign 'J'heie t\as -100 cc of icsidnal nrine 
Thiee small ]ackstone ralcnli in the bladdei weie cinshed and 
Avashed out Cystoscopy showed the latei'al lobes coiisideiabh 
enlaiged and the posteiioi commissmc also somewdiat enlaiged 
Tiansnicthral lesection tvas done, and pathologic diagnosis tvas 
hypeiplasia 

C —Oblique an csstogiam showing a lonnded filling defect 
cliaiacteiistic ol “hoi'se collar hypeiplasia nnohing all thiec 
lobes Ihe shadow* of a huge ralcified aitciy is snpei imposed 
on the piostatic Idling defect 

D —Considerable anteiioi tilting of the piostatic nictlna, A\ith 
spieading and elong-ation in same patient SO He had dilhcult) 
in stalling the sneaiii About thiee months befoie he had com- 
plete letention and had been hospitalised w’lUi an nuheellmg 
cathetei foi thiee weeks He had been catheteiized intcimii- 
temly since that time C)sioscopy showed all thiee lobes of the 
pi estate enlaiged Tiaiisinethial piostatic lesection was done 

[Piostatic Inpciiilisn loiKntiKil on Tht) ] 




[260] Urethra: Prostatic Hyperplasia 


A —Oblique au cq'stogiam showing enlargement of both lat- 
eial lobes and the posteiioi coininissuie The lobes aie fauly dis- 
tinct, and die commissuie shows gieatei lelatn'e enlaigement 

B — Cysto-uiednogiam of the same patient Theie is spreading, 
elongation and anteiioi tilting of the piostatic uiethra The 
region of the external sphmctei is distinctly maiked The pa- 
tient, aged 56, had had symptoms of uiinaiy obstiuction foi 
five yeais Tlnee months pieviously he had had complete ic- 
tention and had been catheteiized foi about six weeks Since 
dien he had been able lo void ivith difficulty Physical examina- 
tion shoived model ate benign enlaigement of the piostate 
Cystoscopy shoived enlaigement of all dnee lobes u'ldi die 
posteiioi commissure entiiely inuavesical Transuiediial lesec- 
tion was done, and padiologic diagnosis ivas hypeiplasia 

C — Cysto-uiethiogiam demonstiating that the piostatic en 
largement is mainly intiavesical and that theie is little defoim- 
ity of the extiavesical poition of die piostatic uiedua The 
patient, 64, had had lecuiient difficulty in emptying his bladdei 
Theie was no lesidual mine On ti ansui ediral resection, 43 5 
Gm of tissue was lemoved Pathologic diagnosis was benign 
hyperplasia 

Z) — Cysto-uietluogiam showing gieat elongation of the pios- 
tatic urethia and elevation of the bladder fiom piostatic liyj^ei- 
plasia The piostate is gieatly enlaiged, but the filling defect 
111 the bladdei is of only moderate size, with most of the pios- 
tatic enlargement outside the bladdei The patient, 76, had been 
cathetenzmg himself regulaily foi 15 yeais On rectal examina- 
tion the piostate felt only niodeiately enlaiged Niiiety-six giams 
of tissue was lesectcd transiuethially Pathologic diagnosis was 
benign hypeiplasia 

LProstatic Ii)perphsia conlniucd on page 262 ] 





[262] Urethra: Prostatic liuperplasia 


A —An cystogram showing a filling dcfcci typical of benign 
hyperplasia "1 lie poslcrioi commissuic is cnlaiged lelatively 
more than the latcial lobes 

5 — Cysto-urethrogi am of the same patient demonstrating 
elongation, sliglit spreading and model ate anterioi tilting of 
the prostatic uretlna The patient, aged 78, had had symptoms 
of increasing obstruction of the vesical neck foi six months On 
admission he was having marked difficulty in in mating and 
had 200 cc of residual urine Rectal examination showed marked 
benign enlaigcment of the prostate Ti ansurethral resection 
was done, and pathologic diagnosis was hyperplasia 

C —Oblique cysto-urethrogram showing marked spieadmg and 
also elongation and anterior tilting of the pioslatic uicthia, 
indicating model ate but equal enlargement of the lateial lobes 
and the posterior commissure The patient, aged 79, had been 
catheteri/ed two weeks previously and 1,000 cc of in me olitained 
Following this he was unable to urinate, so an indwelling 
catheter was left in place By lectum, the prostate felt enlarged 
but benign Cystoscopically it was fairly laige Thnty-one giams 
of tissue was removed, and hypeiplasia of the proslate was in- 
dicated by the pathologic report 

D -Evidence of removal of consideiable prostatic tissue fol- 
lowing transurethral resection m the same patient The pros 
tatic urethra has been straightened, but it still appears irregular 
and shows filling defects due to tags of tissue The patient con- 
tinued to have residual urine, so an additional 20 Gm of tissue 
was removed He still could not urinate well, and residual mine 
continued to be around 600 cc Anothei cysto-uiethiogiam, how 
ever, still showed tags of tissue, so .in additional 15 Gm was 
removed, making a total of 66 Gin Following this, the patient 
was able to uiinatc with a good stieani and empty the bladder 
completely 

tProst.ntic li>]Jcrj)laM,i coulinuid on Jirigc 26‘f ] 




[264] Urethra: Prostatie Ityperplasia 


A —Oblique cyslo-uicthiogiam showing nol only a piostatic 
filling defect in the bladdci but also spieading, elongation and 
antciioi tilting of the inethia These changes indicate benign 
cnlaigemcnt of all thiec lobes 

15 — Cysto-uiethiogiam of the same patient after tiansmetliral 
icsection, showing a laigc, smooth defect in the bladdei wheic 
the piostate has been removed to the evteinal sphinctei The 
piostatic methra has been shoitencd, and theie is no longer 
loentgen evidence of obstiuction The patient, aged 70, had had 
difficulty in passing mine foi 10 or 12 ycais This culminated in 
complete ictcntion one week befoie admission Examination 
showed an enlaiged but piobably benign piostate Fifty-five 
glams of tissue was lemoved Pathologic diagnosis ivas hypei- 
plasia of the piostate 

C —Oblique cysto-uiethiogiam showing a small piostatic fill- 
ing defect Theie aie some spieading and elongation of the 
piostatic uiethia, with nan owing at the vesical neck These 
changes indicate slight benign hypeiplasia of the piostate 

jD — Cysto-uiethiogiam of the same patient following tians 
uicthial icsection This shows widening and stiaightening of 
the piostatic uieihia with no evidence of obstiuction The pa- 
tient, a Ncgio of 80, complained of attacks of hcmatuiia foi a 
yeai He had had no uiinaiy difficulty Rectal examination 
showed benign cnlaigement of tlie piostate The cystoscope ivas 
passed with difficulty because of the defoimity of the prostatie 
uiethra All three lobes of the piostate wcie involved The lat- 
eial lobe enlaigement was cntiicly intia-uicthial, while the pos- 
tenoi commissure pi ejected into the bladdei Pathologic diag- 
nosis was hypeiplasia of the piostate 


LPiosiatic Iiypei])lasia continued on page 266 ] 








lAJ 


[266] Urethra: Prostatic Hyperplasia 


A —Oblique cysto-urethrogram showing great elongation and 
extreme spreading but little, if any, anterior tilting of the pros- 
tatic urethra There is a huge filling defect in the bladder which 
IS due mainly to enlarged lateral lobes of the prostate The vesical 
wall shows remarkably little evidence of tiabeculation As is 
often the case, the si/e of the prostate is no indication of the 
amount of obsti uction present 

D —Cysto-urethrogram of the same jjatient after the trans 
urethral resection of 197 Gm of tissue The lumen of the 
prostatic urethra is now short and shows no obstruction, func- 
tion was good The patient, aged 78, had had diminution m 
the size of the urinary stream foi one yeai On rectal examina- 
tion the piostate felt only slightly enlarged, indicating that the 
bulk of the hypei plastic tissue in the bladdei was not felt There 
was 100 cc of residual urine Pathologic diagnosis was hyper- 
plasia of the prostate 

C — Olilique cysto-urethrogiam showing maiked anterioi tilt 
ing, spreading and elongation of the piostatic uiethra and a 
filling defect in the bladdei 

D —Cysto-urethrogram of the same patient following tians- 
urethral resection, showing removal of practically all of the 
prostatic tissue There is some irregulaiity of the prostatic 
uiethra but no evidence of obstruction The patient, aged 73, 
was first seen six years before, at which time a diagnosis of 
benign prostatic hyperplasia was made Resection was recom- 
mended but refused Since then he had had intermittent attacks 
of retention Rectal examination showed moderate benign 
prostatic enlargement Ninty-five grams of tissue was lemoved 
transurethrally Pathologic diagnosis was hypei plasia of the 
prostate 

[Prostatic h)pciplasM contniucti on j>agc 268 ] 




[266J Urethra: Prostatic Hyperplasia 


A —Oblique cj'sto-uietliiogiam showing great elongation and 
extreme spreading but little if any, anteiior tilting of tlie pros 
tatic uiethia Theie is a huge filling defect in the bladder whicli 
IS due mainly to enlarged lateral lobes of tire prostate The^eslcal 
wall shows lemaikablv little eMdence of tiabeculation As is 

j 

often the case, the size of the piostate is no indication of the 
amount of obstiuction present 

5 — Cysto-uretln ogi am of the same patient aftci the trans 
metlnal lesection of 197 Gm of tissue The lumen of tlie 
piostatic uietlna is now shoit and shows no obsuucuon func- 
tion tvas good The patient, aged 78 had had diminution in 
the size of die uiinaiy stieam foi one year On lectal examina- 
tion die piostate felt only slightly enlaigcd, iiidicating diat die 
bulk of the hypei plastic tissue in the bladdci was not felt There 
was 100 cc of lesidual uiine Pathologic diagnosis nas hypei- 
plasia of the piostate 

C —Oblique cysto-uiethiogiam showing maiked anitiior tilt- 
ing, spreading and elongation of the piostatic uiethia and a 
filling defect in the bladdei 

D — Cysto-ui edn ogi am of the same patient following iians- 
urednal icsection, shoAving icmo\a] of practically all of die 
prostatic tissue Theic is some niegulaiity of the piostatic 
uiethia but no exidence of obstiuction The patient aged 73, 
was first seen six yeais befoie, at xvhicli time a diagnosis of 
benign piostatic Iqpciplasia x\as made Resection x\as lecoiii- 
mended but refused Since dicii he liad had mteiniittent attacks 
of retention Rectal examination showed modcraic benign 
prostatic enlaigenient Ninty-fixc giaiiis of tissue was rcnioxcd 
tiaiisurethially Pathologic diagnosis i\as liypciplasia of the 
pi ostate 


[Prosntic InjJCipHsn cniihiimil oti jiagt 26S ] 




[268] Urethra: Prosiatic Ityperiflasia 


A —Oblique cysto-uielhiogiam showing .i filling defect in the 
bladdci The piostatic incthia shows elongation, anlaioi tilting 
and slight spicading It also appeals veiy naiiow in its pioximal 
poition A film of the pelvis showed lesions chaiacteiistic of 
metastascs fiom caicinoina of the piostatc The patient, aged 7'1, 
had had symptoms of obstuiction of the lowci ininaiy tiacl 
which had become pi ogi cssivcly woisc Rectal examination 
showed slight benign hypciplasia of the piostatc 

7i — Cysto-ui cthi ogi am of the same patient following tians 
incthial icscction and icmoval of 12 Gm of tissue Pathologic 
diagnosis was benign hypciplasia of the piostatc 

It is impoitant to icmcmbci that micioscopic sections taken 
fiom one pait of the piostatc will not sho'n' caicmoma which 
may be picscnt only in anothci pait of the gland A film show 
ing bony metastasis is a moic leliablc ciitciion foi the diagnosis 
of caicmoma 

C —Oblique cysto-uicthiogiam showing a filling defect in the 
bladdei with elongation, slight spicading and anteiioi tilting 
of the piostatic uicthia The patient, aged 75, had had complete 
letcntion of uiinc foi six days He had a hisloiy of obstmction 
of the lowci uiinaiy tiact of about seven ycais’ duiation Rectal 
examination showed model ate benign cnlaigcmcnt of the pios- 
tate On cystoscopy all lobes of the ])iostatc appealed to be 
somewhat enlaigcd At lescction 15 Gm of tissue was lemoved 
Pathologic diagnosis was hypciplasia of the piostatc 

£) — Cysto-uictlnogiam of same patient aftci tiansuiethial ic- 
scction The lumen is now adequate, and thcic aic no lemainmg 
tags of tissue and no evidence of obstmction At the time of 
discharge, the patient was able to emj)ty his bladdei completely 



[270] Urethra: Glantl of Alharran 


HYPERPLASIA OP THE SUBCERVICAL GLAND OF 
ALBARRAN A —Air cysLogram demons tra Ling a sphei 

ical defect in the bladder characteristic of enlarged subcervical 
gland of Albarran 

D — Cysto-urethrograin of the same patient showing slight 
elongation and spreading of the prostatic urethra, which indi- 
cate enlaigement also of the lateral lobes The enlarged sub 
cervical gland of Albairan produces a filling- defect in die 
opaque material m the bladdei The patient, aged 70, was admit- 
ted because of inability to void He had had complete retention 
15 yeais before and intermittent retention requiiing some cathe- 
terization throughout this period until the piesent admission 
Two days before admission he had been unable to pass a 
cathetei, and it was necessaiy for his physician to do a supra 
pubic tap On cystoscopy, the enlarged lobe was entirely intra 
vesical and discrete, while the lateral lobes were enlarged only 
intra-uiethrally Tiansuiethral lesection was done, and path 
ologic diagnosis was hypeiplasia of the piostate 

C — An cystogiam demonstrating a large sphciical filling de 
feet in the bladdei, with the appearance cliai actci istic of an en 
larged subcervical gland of Albarran, and not with the broad 
base found with hypeiplasia of the posterior commissure 

— Cysto uiethrogram of the same patient showing some 
spieading of the prostatic urethra but little evidence of elonga 
Lion The patient, aged 77, had had symptoms of obstiuction of 
the vesical neck foi thiee years This had been juogiessivc and 
had terminated 10 days befoie with complete retention He had 
been on catheter diainage since that time Rectal examination 
showed benign jiiostatic enlargement Cystoscopically, howevei, 
the piostate was seen to be much laigei than it was thought 
from the lectal examination and appeared spherical and entiiely 
intravesical The latcial lobes wcie slightly enlaigcd Trans 
urethial lesection was done, .ind pathologic diagnosis was hypci 
plasia 

[Gland oC Albaiian continued on page 272 J 
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[272] Urethra: Gland of Alharran; Sarcoma 


A —This oblique an cystogram shows a spheiical filling de- 
fect in the bladder chai actci isiic of a subceiwical gland of Al- 
barran While the point of attachment cannot be seen, it is 
obvious that it does not have the bioad base of posteiioi com 
missural hypeiplasia 

B —This cysto-urethrogram of the same patient shows little 
defoimity of the prostatic urcthia The impiession foi the e\ 
teinal sphinctei is not seen The patient was a tabetic of 70 with 
a neurogenic bladder who had had complete letention foi two 
years and had been catheten/ed twice daily dining this peiiod 
Cystoscopically, the hyperplastic tissue appealed as a disaetc 
polypoid mass,' as indicated by the cystogiams At tiansuiethial 
resection, 20 Gm of the cnlaiged subceivical gland and lateial 
lobe tissue was removed Pathologic diagnosis ivas hyiieiplasia of 
the piostate 

C — Cysto-uiethrogram of the same patient taken aftei resec- 
tion shows no evidence of mechanical obstruction Because of 
neurogenic dysfunction, the patient was still unable to void 

SARCOMA or THE UROGENITAL RIDGE INVADING 
THE PROSTATE £) — This cysto-ui etlii ogram of a 

boy of 16 IS in no way characteristic, although it does show en- 
largement of the piostate with narrowing of the uicthra at the 
internal urethial orifice Complete letention had developed 
tliree days before admission Rectal examination showed a mod- 
erately enlarged, fixed, hard and nodular mass in the region of 
the prostate Roentgen therapy caused marked diminution in 
the size of the mass, but metastases developed and he died 
three months later Autopsy showed a highly undilTerentiated 
malignant neoplasm aiising fiom tlic uiogcniial iidge invading 
the prostate 




[274] Urethra: Prostatectomy; Contracture of Vesical IVech 


SUPRAPUBIC PROSTATECIOMY CyStO-urCtllTOg 

raphy offers a method of studying the prostatic uretlira follow- 
ing suprapubic prostatectomy equal in value to that of cystos 
copy Following enucleation of the hyperplastic prostatic tissue, a 
smooth-walled defect remains This defect, however, is smaller 
than the space occupied by the tissue removed The internal 
sphincter is always destroyed and remains gaping following 
prostatectomy, and the appearance of the defect may be identical 
with that seen following transurethral resection A similar pic- 
ture may be seen with cord bladders which show a dilated m 
ternal sphincter and relaxation of the vesical neck 

A —Air cystogram showing a large prostatic filling defect m 
the bladder from benign hyperplasia of both lateial lobes and 
the posterior commissure 

5 — Cysto-ui ethrogram of the same patient after removal of 
129 Gm of tissue by suprapubic prostatectomy 
C —Large defect in the neck of the bladder two months after 
removal of 400 Gm of tissue by suprapubic prostatectomy 
D — Cysto-urethrogram showing destruction of the internal 
sphincter, with a smooth excavation at the neck of the bladdei 
following suprapubic prostatectomy 25 years previously Thcic 
IS no present obstruction, and tlie patieni, aged 87, had done 
well during this period 

POSTOPERATIVi: CONTRACIUKE OF THE NECK. OE 
THE BLADDER Veiy Occasionally following either supra 

pubic prostatectomy or transurctliral resection, fibrosis with con- 
tracture of the neck of the bladdei occuis, with return of ob 
structive symptoms 

E —Contracture of the neck of the bladdei following supra 
pubic prostatectomy Cystoscopy showed a septum separating the 
bladder from the cavity resulting from the prostatectomy Tlie 
anterior urethra shows an old inflammatoiy stricture 

/^—Cysto-urethrogram showing narrowing at the neck of the 
bladder eight months after transurethral resection of the pros 
late for benign hyperplasia 



l/pcihro: MirdlMn Bor 


MEDIAN BAR T 1 h< term lui< 1>CC11 loostl) applictl 

m the pait and has l>ccn used more or less indiscrinunaicl) lo 
ayver any condition producing obstruction in ilic region of the 
posterior portion of the s'csicil ncch jiroMinal to tlic seni 
montanum Randall has made the plea that this term be re 
tcr\-ed for tliat t>pc of bar formation diaractcn/cd b) Hbrosis 
rather than glandular or muscular Iiy])crtroph) True median 
bar formation is chnracterucd by lack of enlargement of the 
prostate and by the formation of a bar or fold of tissue along the 
posterior surface of the neck of the bladder This protUiccs a 
flap \-al\e” effect and leads to signs and sj'mptoms of prostatic 
obstruction o\nng to the mcdianicai closure of this raise on 
atterapii to unnate \fcdian bar u gaicmlh bcliescd to be the 
result of a chrome inflammation SMih the production of fibrous 
tmue and a history of chronic gonorrhea is common in patients 
ssiih tha condition There is no filling defect in the bladder 
but the contraaure of the fibrous tissue may produce clcstition 
of the vmimontanum so that the mtcroposicrinr diameter of 
the prostatic urethra at dm lesel is increased. The intamal 
tirethral orifice is nanosved and made ngid and is direaed for 
ward and upsvard The cysto-m^tbrograra tvill shoM extrusion 
of the opaque jell) into the bladder in a narron stream like 
tooth paste from a tube 


(ilcdlm bar continued on p«ge T79 





L278] Urethra: median Bar 


A —Urethrogram showing, at the internal uiethral orifice, a 
fold of tissue which tilts the proximal urethra forward above 
the verumontanum The verumontanum also appears slightly 
elevated, so that the anteroposterior diameter of the urethra 
at this level is increased The excess opaque jelly shows the 
“tooth paste” effect The patient, aged 25, had had difficulty in 
voiding for one year The prostate was normal on palpation 
Transurethral resection was done Histologic study showed a 
large amount of fibrous tissue and smooth muscle 
B — Cysto urethrogram sho%ving no filling defect in the blad 
der However, the prostatic urethra is tilted sharply forward and 
narrowed at the vesical neck by a fold of tissue extending from 
the verumontanum to the internal urethral oiifice The lattei 
IS narrow, pioducing the “tooth paste” effect of the opaque jelly 
The patient, aged 75, had had difficulty with passage of urine 
for two or three years Rectal examination showed only slight, 
if any, enlargement of the prostate The patient had had gon- 
orrhea at 20 Cystoscopy showed a considerable pocket below 
and behind the posterior lip Transurethral resection was done 
Histologic study shoived smooth muscle and fibrous tissue 

C —Urethrogram almost an exact duplicate of A except that 
a small incomplete fistulous tract has been formed at the angle 
of the prostatic urethra by an unsuccessful allempL to cathetcri/e 
the patient The “tooth paste” effect is obvious 

D — Cysto-urethrogram of the same patient aftei attempts at 
catheterization had succeeded in breaking through the bai 
and completing the fistulous tract between the bladdei and 
prostatic urethra The patient, 42, had had gonoirhea several 
years before, with occasional urethral discharge off and on foi 
10 years Cystoscopic examination shoivcd a bridge of tissue 
across the internal urethral orifice This was cut away, and the 
prostatic urethra became large and funnel-shaped The patient 
was able to void better than he Iiad for years 




[280] Urethra: Prostatic Carcinoma 


CARCINOMA or THE PRosiATE Caicinoiiia 

typically pioduccs dilTuse inrdliation of the gland which nai 
lows the piostatic uiethia so that both anteioposteiioi and 
lateial diameteis aie smallci than noimal, though length is 
fiequently inci eased The noimal cuivc is usually lost, so that 
the piostatic uicthia may be stiaightencd oi show abnoimal 
cuives and iiicgulaiitics When the bladdei is infiltrated, the 
filling defect is iiiegulai and docs not have the smooth contoui 
of that pioduced by hypeiplasia 

Caicmoma of the jjiostate may pioduce no ladiogiaphic 
changes in the prostatic uicthia With caicmoma and liypci 
plasia, dcfoimitics of both aie likely to be picsent Thus, one 
may sec the smooth filling defect in the bladder fiom liypci 
plasia and the nan owed piostatic uicthia fiom caicmoma 
Chionic piostatitis may also pioduce changes in the piostatic 
urethra indistinguishable ladiogiaphically fiom caicmoma 
A —Right oblique an cystogiam showing nicgulai filling de 
feet involving the bladder and extending along the wall— a 
chaiacteristic of piostatic caicmoma when it mfilliates thiough 
the bladdei wall Autopsy confiimcd invasion of the vesical 
neck Pathologic diagnosis was adenocai emoma 

ZJ —Right oblique cystogiam demonstiatmg an iiiegulai fill- 
ing defect in the bladdei Tiansuicthial lesection was done 
Pathologic diagnosis was adenocai cinoma and benign hypei 
plasia of the piostatc 

C —Right oblique cysto-uicthiogiam showing a stiaight pi os 
tatic uicthra moic nanow than noimal, paiticulaily at the vcsi 
cal neck The uicthiogiam is typical of caicmoma The light 
pubis IS dense and sclciotic— chaiacteiistic of mctastascs fiom 
piostatic caicmoma Rectal examination showed a haid piostate 
which felt like caicmoma Tiansuicthial icsection was done 
Pathologic diagnosis was adenocai cmom.i 

D — Postopciatnc cyst o uicthiogiam showing the amount of 
tissue icsccted and adequate uiethial lumen 

[Caicmoim of llic piost itc raiilutucd on Jingc 2S2 J 




[282] Urethra: Prostatic Carcinoma 


A —This cysLo-uietliiogiam demonsLiates a conical bladdci 
with lough trabeculated wall but no filling defect The piostatic 
urethia is stiaight, naiiow and iiiegular, an appeal ance typical 
of carcinoma Examination showed a hard, lobulated piostate 
Transuiethial resection was done, and pathologic diagnosis was 
adenocarcinoma of the piostate 

5 —This oblique cysto-urethi ogi am shows a conical bladdei 
The prostatic urethra is veiy naiiow and straight Examination 
showed distention of the bladdei to the umbilicus The piostate 
was model ately enlaiged and firm and had the consistency of 
caicinoma Eleven giams of tissue was lemoved tiansuiethially 
Pathologic diagnosis was adenocai cinoma of the piostate 

C — This oblique cysto-uiethiogiam shows a smooth bladdei 
with no prostatic filling defect The lumen of the piostatic 
uiethia IS gieatly nan owed The veiumontanum cannot be seen, 
and theie is a loss of the noimal contoui of the piostatic uiethra 
which now is convex forward lalhei than backtvard The ap 
peaiance is that of carcinoma of the piostate On lectal exam- 
ination the piostate was hard and fixed Transuiethral lesection 
was done, and pathologic diagnosis was adenocarcinoma of the 
prostate 

I) —The piostatic uiethia is stiaight, with a deciease in the 
size of the lumen and slight iriegulanly posteiiorly The blad 
del IS smooth and shows no piostatic filling defect In the ab 
scnce of clinical signs and symptoms of piostatitis, a diagnosis 
of carcinoma of the prostate can be made without hesitation 
The prostate felt hard and nregular, but the j^aticnt was in too 
pool condition to offei him more than symptomatic treatment 

[Carcinoma of the prostate cotiiinucd on page 2Si ] 




[284] Urethra: Prosiatic Carcinoma 


—Right oblique cysto ui cthi ogi am showing tlic piostatic 
urethia narrow but smooth and no filling defect m the bladdei 
Verumontanum is not visualized This is chaiacteristic of carci 
noma of the prostate Transurethral resection was done Patho 
logic diagnosis was adenocaicinoma and hyperplasia 

B —Oblique cysto-urethrogram showing a smooth, lounded 
filling defect m the bladder The piostatic urethia shows elonga 
tion, spreading and anterior tilting charactei istic of benign 
hyperplasia of both lateral lobes and posteiioi commissine 
There is nothing in the urethrogram to suggest caicinoma This 
case demonstrates, however, that caicinoma of the prostate may 
be present without producing deformity of the uielhra and may 
or may not accompany benign prostatic hyperplasia Definite 
bony metastases in the pelvis were typical of carcinoma of the 
prostate Rectal examination showed a laige, haid, fixed pros- 
tate which felt like carcinoma Stilbestrol impiovcd urinaiy 
symptoms and relieved back pain 

C —Oblique cysto-urethrogram demonstiating a small, smooth 
defect in the bladder suggesting benign piostatic hyperplasia 
The prostatic urethra is elongated and narrowed at the vesical 
neck, suggesting carcinoma The impression of the vci union 
tanum is visible The findings aie minimal, and we believe an 
unqualified diagnosis should not be made Rectal examination 
suggested carcinoma Transurethial resection was done, and 
pathologic diagnosis was hyperplasia with carcinoma 

D —Oblique cysto-uiethrogram demonstrating a laige, smooth 
filling defect in the bladder characteristic of benign hypciplasia 
The prostatic uiethra, liowever, is elongated and fails to show 
the spreading one would expect with a hyperplastic prostate 
One must, thciefoie, suspect combined prostatic hypciplasia 
and caicinoma Rectal examination showed a large, haid pros- 
tate which was not fixed but which definitely suggested caici- 
noma Material was not obtained foi microscopic examination 
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[286] Urethra: Prostatic Metastascs 

OSSEOUS METASTASES FROM CARCINOMA OF THE 
PROSTATE Carcinoma of the piostate fiequcntly 

metastasizes to bone and, on t]ie whole, the appeal ance of the 
secondary lesions is very characteiistic Since the pelvis, lumbai 
vertebrae and upper poition of the femurs aie most commonly 
involved, this should be kept in mind duiing the ladiogiaphic 
examination of any male patient within the cancer age 

Typical metastatic lesions from carcinoma of the piostate 
stimulate bone reaction (osteoblastic metastasis) , so that the 
area of the metastasis becomes dense and scleiotic Fiequently, 
the involvement is extensive but not unifoim, so that noimal- 
appearing bone alternates with dense, scleiotic, ciiciiinsciibed 
areas of invaded bone Occasionally but one bone, such as a 
vertebra, may be involved and appeals white and ivory-hke in 
comparison with the relatively uninvolved neighboring bone 
Metastases from caicinoma of the gastro-intestinal tiact and 
thyroid rarely produce osteoblastic metastasis, caicinoma of the 
breast is the only other common neoplasm that may cause typi 
cal extensive osteoblastic metastases 

A —This film of the pelvis shows typical extensive metastases 
from carcinoma of the prostate The density of noimal bone 
does not appioacli tliat of this pelvis Close inspection shows 
that the inaease in density is not uniform but occuis m mul- 
tiple areas conesponding to the metastatic lesions The j^atient 
was given stilbestrol, with prompt relief of the pain A pi ogress 
film in five months showed definite decrease in the density of 
the metastatic lesions 

B —This opaque cystogram shows extensive and also typical 
metastatic lesions in the pelvis from carcinoma of the prostate 
Here the lesions aie not as laige or as dense as in A, but all 
visualized bones are involved 


[Atctastascs from carcinoma of ilic prostate coutiuued oit page 2SS ] 
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[288] Urethra: Prostatic Ifictastases 


Osteoblastic metastases ftoni caicinoma of the pi estate 
aie fiequently seen as disci etc aieas o£ sclciosis, and when they 
occin singly it may be difficult ot impossible without piogiess 
films to distinguish them ladiogiaphically fiom the so-called 
bone islands which aie dense aicas of sclciosis fiequently found 
in bone These do not change in appeal ance and aie of no 
known clinical significance 

When disci etc osteoblastic metastases aic umfoimly disliib 
uted thioughout the pelvis, the appeal ance closely icscmbles 
osteopoikilosis, which is a hcicditaiy foim of multiple bone 
islands, also of no known clinical significance When in doubt, 
the question can usually be settled by ladiogiaphic study of the 
ivrists and ankles, since osteopoikilosis also involves these aicas, 
whereas metastatic caicinoma laiely, if evei, does 

A —Multiple disci etc aicas of osteoblastic metastases in the 
pelvis fiom caicinoma of the piostatc The patient, aged 69, had 
had inci easing difficulty in uiination foi thice yeais, culminat 
mg in complete letcntion The piostatc felt haid and film 
Transuicthial icscction was done, and patliologic diagnosis was 
adenocaicinoma of the piostate 

B —Multiple discrete bone islands of osteopoikilosis, with typi- 
cal distribution m the shouldcis, wiists and ankles as well as 
in the pelvis These weic discovcied incidentally dm mg a gastio 
intestinal examination of the patient, a man of 22 

[Mctnstascs fiom caiciuoina of ihc pioslalc continued on page 290 ] 






[290] Urethra: Prosiaiic Metastases; Osteitis Deformans 


Bony mciaslases fiom caicmonia of ihe piosiaLc aie usually 
mukiplc, although single lesions may occui It is inoie common 
to find osteolytic and osteoblastic metastasis in the same bone, 
but occasionally entnely osteolytic lesions aie encounteied 
A —The bodies of the ischium, ilium and pubis aie dense and 
scleiotic fiom new bone foimation due to metastasis fiom caici- 
noma ol the pi estate I'hc left half of the pelvis was compaia 
tively uninvolved Tiansuietlnal icsectioii was done, and path 
ologic diagnosis was adenocaicmoma of the pi estate 

B — The destiuctive lesion ol ilic lamus of the left pubis has 
the appeaiance of sccondaiy neoplasm, but thcie is nothing to 
suggest the oiigin of the piimaiy I'l ansin etln al lesection dis 
closed adenocaicmoma of the pi estate 

osTi Ills ui roRMANS Boiiy pi eduction and ab 

sorption aic also chaiacteiistic of osteitis dcfoimans, oi Paget’s 
disease Changes in the pelvis may be difficult to dilTcicntiatc 
from metastasis fiom caicinoma of the piostatc In Paget’s 
disease the tialieculae aic coaise and dense, j)ai ticulai ly those 
along the lines of gi ea test sti ess, as in the Icmoial he.id and neck 
I'he bony coi tex may become definitely thickei than noimal 
When in doulit, cx.iniiiiation of the skull and long bones may 
show changes typical of Paget's disease, foi these bones aie sel 
dom involved by metastasis liom c.ucinoma of the piostatc 
Since Paget’s disease and caicinoma of the piostatc aie common 
and both occui in the same age gioup, it is not unusual to find 
manifestations of both diseases in the same pci son 

C —The pelvis of a man of 4^) shows typical coaisc tiabcculac 
and aicas of inci cased and dcci cased density chai actei istic of 
osteitis defoim.ins 





[292] Urethra: iVeiirogciitc Bladder 


THE NEUROGENIC BLADDER Thc IICIU OgCniC 

dysruncLions of ihe bladdei aic vancd and complex Uiologists 
have long lecognized lelaxation of ihe inieinal sphmclei as be- 
ing chaiacLeiislic of “coid bladdei ” These changes aie leadily 
demonsuaLed ladiogiaphically and cysioscopically Opaque uie- 
Lhiogiams demonstiale a definite widening of the piostatic 
uiethia at the vesical neck In its mildest fonn, this consists of 
loss of thc noimal fiisifoim shape and assumption of a moic 
cyhndiical foim Howcvci, thc internal sphinctci may become 
2 oi 3 cm wide, so that tlicic is definite funncling of thc vesical 
neck Thc impicssion of thc external sphinctci, howcvei. le 
mams distinct 

A — Internal sphinctei slightly but definitely lelaxcd in a man, 
22, with acute myelogenous leukemia and numeious manifesta 
tions of neive involvement, including incontinence of bowel 
and bladdei 

5 —Relaxed intcinal sphinctei in a man, 55, with ncmo- 
syphilis and impaned vesical sensation 

C — Cyhndi leal widening of thc piostatic uiethia in its pioxi- 
mal half Thc impicssion of the external sphinctci is distinct 
“Cold bladdei” followed fiactuie of the spine 

D— Gieat dilatation of thc intcinal sphinctei with an appcai- 
ance suggesting a piostatic icscction Thc impicssion of the ex- 
ternal sphinctei is well seen Thc patient, 55, was incontinent 
and had ncuiosyphihs 

T —Complete iclaxation of the intcinal sphinctci with maikcd 
funneling of the vesical neck The impicssion of the cxteinal 
sphinctei is not piomment Thc patient, 63, with tabes doisahs, 
complained of uiinaiy ficqucncy and diibblmg 

/?' —Relaxation of thc intcinal sphinctei so that the pioximal 
piostatic uiethia is cyhndiical The inipiession of thc external 
sphinctei is distinct Vcitebial fiactuic 20 yeais pieviously m 
the patient, 66, was followed by uiinaiy difTiculty 




[294] Urethra: Cavernous; Strictures 


THE CAVERNOUS URETHRA TllC CaVCl nOUS Of 

anteiioi' uielhia is well demonstraied by uiethrographic studies 
As measured on the film, it is about 2 cm in diameter and is 
definitely larger than described in the textbooks on anatomy and 
than one would expect from the si/e of the uiinary stream 
During this type of examination it is, of course, distended to its 
greatest width The posterior portion is slightly tvidcr and is 
limited pioximally by the impression of the external sphincter 
A —Normal cavernous urethra in a man of 63 with benign 
hyperplasia of the prostate 

B —Normal cavernous urethra in a man of 71 with mild be 
nign piostatic enlargement but no residual uiine 

Inflammatoiy Sfnetmes —Inflammatory strictures of the cav- 
ernous urethra are characterized by the deciease in diametei 
and by the extensive involvement The lumen usually shows 
irregular narrowing for a considerable distance and is likely 
also to have localized areas of extreme narrowing, usually ex- 
tending only a short distance Even following dilatation, the 
diagnosis of inflammatory stricture can readily be made because 
the urethra apparently never again distends to noimal width, 
and although it may be of unifoiTn diametei and have lathei 
smooth walls, diffuse naiTowing still remains 

C —Urethrogram showing a cavernous uiethra of unifoim but 
decreased caliber, the appeal ance characteristic of an old stric- 
ture that has been dilated The patient, a man of 50, gave a his 
tory of gononhea 28 years previously, followed by a stricture 
which had been dilated many times 

D —Typical appeal ance of an old inflammatory stricture that 
has been dilated The entire cavernous urethra is narrowed, 
although of uniform diameter The patient, a man of 74, had 
had gonorrhea 35 years before, followed by stricture He had 
had periodic dilatation of the stricture since then 

[Strictures of cavernous urethra continued on page 296 ] 
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A — Anleiior urelhrogi am showing several areas of nan owing 
in the posterior portion One is filiform in si/e The anterior 
portion also shows cylindrical narrowing typical of inllammatoiy 
stnctuie The patient, aged 55, had had gonoiThca at 22 and 
chronic urethritis for years For eight months he had had 
marked frequency and difficulty, with complete retention two 
weeks before Attempts to pass a catheter had failed, and he had 
been able to void only with difficulty 

B —Typical cylindrical narrowing of the distal portion of the 
cavernous urethra with a small segment of normal diameter 
near the membranous portion The patient, aged 34, had had 
gonorrhea 12 yeais befoie, followed by stricture This had been 
dilated sporadically, but not for the previous three years 

C —Anterior uiethrogram demonstrating complete stricture 
in the region of the membranous urethra The proximal portion 
of the urethra (1) shows a double shadow due to extravasation 
into the corpus cavernosum (2) This is an unusual picture be 
cause of the extravasation into the corpus cavernosum and the 
normal appearance of the anterior urethra, which is uncommon 
following inllammatory strictures The patient, a man of 41, had 
had gonorrhea 27 years before In the years following, the stric- 
ture had been dilated many times Six days before admission 
complete retention developed Several attempts to pass the stric- 
ture had failed 

D — Urethogram demonstrating complete stricture of the 
proximal portion of the cavernous urethra No opaque matciial 
has passed into the bladder which, however, is outlined by air 
from a suprapubic cystotomy The urethra (1) is of nearly nor- 
mal diameter, but there is extra\asation not only into the cor- 
pus caiernosum (2) but into the surrounding veins On cathe- 
teriration, a filiform stricture of the anterior urethra was found 
Etiolog)' of the stricture was not determined 
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PERINEAL FISTULAS Tlicsc 31 c commoiily found 

in association with and as the lesult of gonoirheal strictures, 
but they may lesult from trauma, such as instrumentation or 
penetrating wounds 

A —Perineal fistula with visualization of the proximal portion 
of the cavernous urethra The patient had had gonorrhea fol 
lowed by stnctuie when a young man He had been having m 
creasing difficulty foi 12 years and had developed a periurethral 
abscess that had been diained through the perineum This had 
resulted in a fistula 

B —Perineal fistula in a man of 73 who had had a tians 
urethral lesection of the piostate elsewhere three yeais before 
Recently a tender mass had developed in the peiineum This 
had been drained and was followed by the fistula There was no 
histoiy of gonoirhea, and we believe the stricture and abscess 
developed as a result of the trauma incident to the transuiethial 
resection 

CARCINOMA C —Urethrogram showing a cylindrical 

stricture of the anteiior urethia with a peiineal fistula There 
is no radiographic evidence of the cai cinoma which ivas present 
The patient, a man of 53, had had gonorrhea 30 years befoie, 
followed by stnctuie and perineal fistula He had had many 
fistulas since Foui months before, a mass had developed. m the 
perineum This was excised Pathologic diagnosis was undilfci- 
entiated cai cinoma 

METASTATIC CARCINOMA D —“Napkin ring” nai- 

rowing of the anterioi urethra in a man of 60 whose rectum 
had been removed three years pieviously for carcinoma For the 
past three months theie had been increased difficulty on urina- 
tion Amputation of the penis was done Pathologic diagnosis 
was metastasis of adenocai cinoma of rectum to the urethra 
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PERINEAL nsiULAS Tlicsc aic commoiily found 

in association with and as the icsnlt of gonoiiheal stiictuies, 
but they may lesult fiom tiauma, such as instiumentation oi 
penetiating wounds 

A —Pei meal fistula with visualization of the pioximal poition 
of the cavernous uietlna The patient had had gonoiihea fol- 
loived by stiictuie -when a young man He had been having m- 
a easing difficulty foi 12 yeais and had developed a peiiurethral 
abscess that had been diained tlnough the peiineum Tins had 
resulted in a fistula 

jB— P ei meal fistula in a man of 73 who had had a tians 
uietlnal lesection of the piostate elsewheie tlnee yeais before 
Recently a tendei mass had developed in the peiineum This 
had been drained and was followed by the fistula Theie ivas no 
histoiy of gonoiihea, and we believe the stnctine and abscess 
developed as a icsult of the tiauma incident to the tiansuietlnal 
resection 

CARCINOMA C — Uiethrogiam showing a cylmdiical 

strictuie of the anteiioi uretlna with a pci meal fistula Thcie 
IS no ladiogiaphic evidence of the caicmoma which was piesent 
The patient, a man of 53, had had gonoiihea 30 yeais befoie, 
followed by stiictuie and peimeal fistula He had had many 
fistulas since Foui months befoie, a mass had developed. m the 
peiineum This ivas excised Pathologic diagnosis tvas undiffci 
entiated caicmoma 

METASTATIC CARCINOMA —‘‘Napkin niig” nai 

rowing of the antciioi uiethia in a man of 60 whose lectuin 
had been lemoved tlnee yeais pieviously foi caicmoma Foi the 
past tlnee months theic had been inci eased difficulty on ui illa- 
tion Amputation of the penis was done Pathologic diagnosis 
was metastasis of adenocaicmoina of lectiim to the uietlira 
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TRAUT^rATic STRiciURT In conli aclislincUoii to 

mfiainmalory sLncLures, traumatic stiictuics aie localized 

A —A cysto-urethrogram shows a typical traumatic stiictuic 
localized to a segment of the cavernous urethia, the anterior 
and posterior portions arc normal The patient fell seven 
months before, receiving a straddle injury This was followed 
by pain, bleeding and difficulty in voiding which increased in 
seventy until he was only able to dribble The stricture could 
be dilated but closed rapidly in a few days, necessitating weekly 
treatments 

FOREIGN Honits Thcsc ai c as vai led as the objects 

that can be placed in the uiethra 

B —The patient, a man of 23, had spastic paraplegia and low 
mentality He inserted a hairpin in the urethra three days piior 
to admission This could be palpated in the bulbous urethra 
and was removed by forceps 

STONES Urethral stones are rare They may develop 

in the urethra or in a urethral diverticulum Usually, however, 
they are passed fiom the bladder and lodge in the uiethra The 
symptoms arc then immediate and urgent 

C —A bullet-shaped calculus is located in the posterior por- 
tion of the cavernous urethra The present difficulty had begun 
24 hours before, while ui mating, he had severe pain in the penis 
and perineum and the urinary stream suddenly stopped At- 
tempts to pass a catheter were unsuccessful, and a urethiolitliot- 
omy was therefore done 

D —A film of the urethra without contiast medium shows the 
postcnoi portion of the cavernous urethra and the prostatic 
urethra outlined by innumerable small calculi z\n inflammatory 
stricture is obvious The patient had had gonorrhea nine years 
before, followed by strictuie and multiple peiineal fistulas A 
urethrotomy rvas done, and ‘‘innumei able” small stones were 
removed 
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I’ERIURETHRAL DIVERTICULA AND ABSCESSES 

Diverticula of the caveinous urethra are readily demonstrated 
by urethrographic studies Whether they are congenital oi ac- 
quired cannot be determined from tlie radiograph In fact, it is 
impossible to differentiate a diveiticulum from an abscess cavity 
by the radiographic appearance Both are readily demonstrated 
when they communicate with the urethra When visualued, they 
show as rounded collections of opaque material, usually located 
below the urethra llie most frequent site is the posterior por 
tion of the cavernous urethia, and many are undoubtedly the 
result of trauma during instrumentation 

A —This oblique cysto-urethrogram shows cylindrical naiiow 
mg of the anterior urethra characteristic of a stiicture The 
posterior portion of the urethra is not involved There is also 
a large extra-urethral collection of opaque material and air The 
patient, a man of 80, had a history of dribbling for T/a year 
He had been catheteri/ing himself occasionally for two or three 
months He was shown how to expiess the urine from the cavity, 
and since there was little evidence of obstiuction of the vesical 
neck, nothing further was done 

B —A small pocket is located infeiioi to the posteiior portion 
of the bulbous urethra The remaining poition of the cavernous 
urethra is entirely normal The small diverticulum was an in- 
cidental finding 

C —An anterior urethrogram demonstrates a large pocket of 
opaque material inferioi to the midportion of the urethra The 
anterior urethra appears cylindrical and nan owed, suggesting 
stricture The patient, a man of 79, was admitted because of 
incontinence and a cystic mass connected with the urethra This 
filled with urine, which could be expressed Both complaints 
had been present since a supiapubic piostateclomy done else- 
where two yeais before 

D — This cysto-urethiogiam demonstiates cylindrical! naiiow- 
ing of the anterior uicthra, indicating a strictuic, and a collec- 
tion of opaque material below the bulbous urethia The patient, 
a man of 78, had had incomplete retention and had noticed a 
swelling in the peiineal region for two weeks He had been 
cathetcii/ing himself for ihe jiasi ihiee years wiiIi incieasing 
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difficulty Tivo weeks befoie, he had noted some sivelhng and 
tenderness in the peiineinn Examination showed swelling, in 
duiation and ina eased tempeiatuie of the sciotum and pei- 
ineum Thick pus could be expiessed bom the penile meatus 
The piostate was mildly enlaiged, smooth and film The peii- 
urethial abscess was diained tlnough the pei ineum and foul pus 
obtained Indwelling cathetei diainage was then established A 
stipiapubic piostatectomy was done latei When dischaiged, 
the patient was in mating well and had no lesidual mine 
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with pure lateral lobe hyperplasia 
of prostate, 217 
roentgen study, 173 
ruptured, 200, 201* 
uretcrectasis with, 168, 169* 
trabeculae from chronic obstruc 
tion, 206, 207* 
tumors, 214 IT 
classification, 214 
filling defects simulating, 224, 
225* 

incrustcd, 222, 223* 
metastasis to femur, 222, 223* 
primary, 216 ff 
visualization, 214 f 
Blood clots 
in bladder, 220, 221* 
covering vesical tumor, 224, 225* 
filling defects from, 122 
in pelvis and calicos, 132, 133* 
differentiation, 132 
Blood vessels aberrant, causing hy 
dronephrosis, 106, 107*, 108, 109* 
Bone metastases 
from hypernephroma, 120, 121* 
from prostate, 286 ff 
BoucI Visualized in inguinal hernia, 
180, 181* 

C 

Calcification 

adrenal, 134, 135* 
in bony pelvis, 202, 203* 
in gallbladder, 70, 71* 
pelvic venous, differentiation from 
ureteral calculi, 154, 155* 
of renal and splenic arteries, 74, 75* 
with renal tuberculosis, 92, 94, 95* 
164, 165* 

of seminal vesicles, 238, 239* 
in simple renal cyst, 34 
ureteral "headed,’ in renal tuber- 
culosis, 164, 165* 

Calaum increased intake causing 
nephrocalcmosis, 64 
Calculi, biliary typical, 70, 71* 

Calculi, pancreatic 72, 73* 
differentiation, 72 
types, 72 

Calculi, proslatic 240, 241® 


Calculi, renal 

calcium phosphate, 54, 55*, 58, 59* 
in calycine diverticulum, 02, 63* 
cy'stine, 66, 67* 
in ectopy, 156, 157 * 
of epithelial debris, 60, 61* 
w'lth hydronephrosis and pyclotiih 
ular backflow, 26, 27* 
large, 06, 67* 

with little or no calcium, 60, 61* 
"mulberry” calcium oxalate, 52, 54, 
55* 

multiple, 53, 56, 57* 
nonopaque 
air studies, 53 
in pyclograms, 53 
roentgen appearance, 52 
shadows simulating, 76, 77* 
calcified arteries, 74 
gallstones, 08, 09* 
simulating calcified gallbladder, 70, 
71* 

stag-hom, 52, 58, 59* 

perinephritic abscess with, 58 
with tuberculous pyonephrosis, 100, 
101* 

and tumors in pelvis, 123 
uric acid, causing filling defect m 
pelvis, 60, 01* 

Calculi, ureteral 142 ff 
common sites, 142 
multiple, 150, 151*, 152, 153* 
roentgen signs, 142 
shadows simulating, 158, 159*, 160, 
161* 

screen defect, 100, 1 01* 
vascular plaques, 152, 153* 
in ureterocele, 152, 153* 

Calculi, urethral 300, 301* 

Calculi, vesical 182 ff 
calcium oxalate, 182, 188, 189* 
in diverticula, 212, 213* 
types, 182 
Cahccs, renal 
blood clots in, 132 133* 
elongated with simple renal cyst, 
44, 45* 

with hydronephrosis, 104 
with hypoplasn, 31 
miniature, 38, 30 * 
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EKM-mal \arUlk»fu 16 ? 20 21 
hi pol)C)ilJc dl»e»c SI 16 17 

Id pregnancy 102 103 
In p)doorphriib. 79 f- 81 
tn p^oncphioah 81 85 
tul«cnkiMj 98 99 100 101 

«Ilh roal artmnde 70 
ullh rcnil tnbcrculoti* 92 ff 
ibapc 17 f 19 
tioD«i In 52 

iiith onmncd ectop) 33 
Calkcuds 

with dironk p^doocphrllU, <9 00 
81 82 83 

with hydrontphrodi In mated « 
top) 106 107 

Capialc rentl athetcr penetration 
o{. 28 29 

Caibuixle mvd 78 00 81 
lower pole of lidnej alih 80 81 
Cardnoou 

protutlc 200 ff 

rend cell, 112 

of renal pdrls, 124 125 12S 127 

urethral, 298 299 
ledal, 216 9 
in d[>crticulain. 212 21S 
CanllmiKnlaT h^pertemlTe. 

renal hypoplasia with 38 59 
Cartilage oaslfied costal simulating 
renal calculni 76 77 
Catheter 

brol.cn In bladder 190 191 
penemuDf parenchT»a 28 29 
ureteral perforation by 158 159 
Cdlule « I th \etl cal nedt obstruct Ion 
201 208 209 
Choldllhlaib 70 1 

ChyluTia «uh lyraphatk backflow 22 
aitofh hind, xlth ephpadiw 251 
23j 

Colic renal with pydo-intwiltlal 
bactOovr 26 27 

Colit ulceratnc. renal hypoplasia 
with 38 59 
C\su 

derxTKHd 162 163 
simple renal 33 44 45 
cidd&caikn In, SI 


calkrs dongated with 41 15 
desuitr of 33 
kidney deformity aith 33 
multllooilated 44 15 
•erom oc hcmonltaglc 33 
Cystine causing calculi 66 67 
Cystitb emphysematosa 198 199 
Cystoede* Inguinal 178 
Cystography in placenta pi aevia 19i 
IT 

Cysto-urcthrogTaphy 
with medbn bar 277 f, ''79 
in prosiatk cardnoma 280 ff 
after suprapubic prTHtatectosny 274 
273 

lechnk. 229 H 

D 

Dntroic in urine aiasJng genciatlcm 
of gas In diabetics. 86 
Dbbetes 

and hypospadias ailh renal hypo- 
plasia 38 r> 

sposttaneoui generauon of gas in 
and around imnary tract Ln 86 
87 

DbphragTD immobility with peri 
renal abscess 88 89 
Dlsertlcula 
calydne 82, 63 
periurethral 302 303 
seakal 166 9 204 20ft 9 
calcuU In 212. 213 
causing ureterectasia 180 107 
166 169 208 209 
oeoplasra in 212, 213 
E 

Ectopy 

tsaed crossed 32 42, 15 
renal pdsls with 3** 
ureter SKllh 32 42. IS 
stone in 156 157 
oncrosietl, 52 f 42. 43 
calkes with 33 
ureter alih, 33 

Erabryoma renal, 129 130 131 
Epispadias. »lih pdslc aboormall 
ll« 231 235 
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with pure lateral lobe hyperplasia 
of prostate, 247 
roentgen study, 173 
ruptured, 200, 201*" 
ureterectasis with, 168, 169* 
trabeculae from chronic obstruc- 
tion, 206, 207* 
tumors, 214 If 
classification, 214 
filling defects simulating, 224, 
225* 

incrusted, 222, 223* 
metastasis to femur, 222, 223* 
pnmar)', 216 ff 
visualization, 214 f 
Blood clots 
in bladder, 220, 221* 
covering vesical tumor, 224, 225* 
filling defects from, 122 
in pelvis and calices, 132, 133* 
differentiation, 132 
Blood vessels aberrant, causing hy- 
dronephrosis, 106, 107*, 108, 109* 
Bone metastascs 
from hypernephroma, 120, 121* 
from prostate, 286 ff 
Bouel visualized in inguinal hernia, 
ISO, 181* 

C 

Calafication 
adrenal, 134, 135* 
in bony pelvis, 202, 203* 
in gallbladder, 70, 71* 
peUic senous, differentiation from 
ureteral calculi, 154, 155* 
of renal and splenic arteries, 74, 75* 
sMth renal tuberculosis, 92, 91, 95* 
161, 165* 

of seminal \csiclcs, 238, 239* 
in simple renal cyst, 34 
ureteral “beaded," in renal tuber 
culosis, 164, 165* 

Calcium increased intake causing 
nephrocalcinosis, 64 
Calculi, biliary tspical, 70, 71* 

Calculi, pancreatic 72, 73* 
differentiation, 72 
types, 72 

Calculi, prostatic 240, 241® 


Calculi, renal 

calcium phosphate, 54, 55*, 58, 59* 
in calycine diverticulum, 62, 63* 
cystine, 66, 67* 
in ectopy, 156, 157* 
of epithelial debris, 60, 61* 
with hydronephrosis and pyelotuli 
ular backflow, 26, 27* 
large, 66, 67* 

with little or no calcium, 60, 61* 
"mulberry" calcium oxalate, 52, 54, 
55* 

multiple, 53, 56, 57* 
nonopaque 
air studies, 53 
in pyelograms, 53 
roentgen appearance, 52 
shadows simulating, 76, 77* 
calcified arteries, 74 
gallstones, 68, 69* 
simulating calaficd gallbladder, 70, 
71* 

stag-hom, 52, 58, 59* 
permephritic abscess with, 58 
with tuberculous pyonephrosis, 100, 
101* 

and tumors in pelvis, 123 
uric acid, causing filling defect in 
pelvis, 60, 61 * 

Calculi, ureteral 142 ff 
common sites, 142 
multiple, 150, 151*, 152, 153* 
roentgen signs, 142 
shadows simulating, 158, 159*, 160, 
161* 

screen defect, 160, 101* 
vascular plaques, 152, 153* 
in ureterocele, 152, 153* 

Calculi, urethral 300, 301* 

Calculi, \csical 182 ff 

calcium oxalate, 182 188, 189* 
in diverticula, 212, 213* 
types, 182 
Calices, renal 
blood clots in, 132, 133* 
elongated uith simple renal c\st, 
44, 45* 

uith hydronephrosis, 101 
uith hypoplasia, 31 
miniature, 38, 39* 
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Qormil nriatiooi 16 ff 20 21 
In pol)c>itlc disme 51 16 -I? 48 

In prrpuncy 102, 103 
bi p)eioiwphritlv 70 f 81 
In p^onephrcali, 81 85 
tubcicoloui, S8 90 100 101 

»lth renal artnindc 78 
«lth rcQil tuherailoaU, 92 B 
thapc. 17 19 

«one» In 52 

»lih unotmed edopy 53 

CiUcmib 

irith chronic p\eloncphritb 79 80 
81 gj 83 

»lth hydronephrotU In crowed cc 
topy 106 107 

Capnle renal caibctcr pe«tr»tlon 
ot.28 23 

Carbonck Teml 78 80 81 
knrer pole of Udncy 'kUh 80 81 
Cudnooii 
procUtlc, 280 S 
renal cell 112 

of renal pehrii 121 125 120 127 
urethral 298 ^ 

>alal.216 B 
la direniculuffl 212. 215 
CardlctvMCulat dbcud b^pmenalre 
roial hypoplaiU with 58 59 
Cartnage o^Bed cotul. ahnulallng 
renal adcnloi. 76 77 
Catheter 

bTOi^en In bladder 190 191 
penetrallng paiendiyma 28 29 
ureteral perforation by 158 199 
Cellalc with cucal oeci^ olatructloo 
2(H 208 209 
ChoWithlaiii. 70 71 
Ch\lurU with lyniphatU ladflow 22 
Qltorh bifid with eydcpadiai, 251 
235 

Colic renal with pyelo-lntcratltlal 
backflow 20 27 

CobtU ulmaihe renal hypopUaU 
with 5* 90 
Cytti 

dermoid 162 163 
dinplc renal 53 11 15 
cakiBcatlon in 91 


calkcs clonKiteU alth 11 45 
demity of 55 
kidney deformltr >rlth 55 
muitnocuUtcd H 15 
•erous or heroorrhiRic, 53 
Cyatinc caudng caladi 66 67 
CyilUU emptiy*cmitora IftS 109 
Cyatocele Inguinal 17fl 
Cynograpby In placenta praena 191 

a 

Cyno-urethrography 
with roedUn bar *"7 1 279 
In pro«utlc cardnonu 280 B 
tfirr auprapublc pn>sUicctoTny 271 
275 

technic. 229 ff 

D 

Drcmne- in mine catulng generation 
of gat In dlahetlrt. 86 
Diabetes 

•imI hypoapadlas altb renal hypo- 
platk 58 59 

■ponanecus gmenilon of gat in 
■tui around urinary uact in 86 
87 

Diaphragm Immobility with peri 
renal abtetss 88 89 
Direnkula 
calydne 02 63 
periumhr*! 502 305 
verical 166 1! 201 208 ff 
calculi in ^12, 213* 
caualrtg urcterectariv 166 167 
168 169 206 209 
neoplatm In 212 213 
I, 

EOopy 

fowd croajcd 52 12.13 
renal pdvb with rZ 
ureter xllh 52. 12, 13 
atone In 156 157 
oncrowed 82 f 42 43 
callcct »lth 35 
ureter with 33 

tcBbryoma renal, l^g iso 13l 
Epltpadlat. with pelklc ibeionuall 
tlct. 231 235 
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with pure lateral lobe h)pcrplasia 
of prostate, 247 
roentgen study, 173 
ruptured, 200, 201 ♦ 
ureterectasis with, 168, 169* 
trabeculae from chronic obstruc 
tion, 206, 207* 
tumors, 214 If 
classification, 214 
filling defects simulating, 224, 
225* 

incrusted, 222, 223* 
metastasis to femur, 222, 223* 
primar)', 216 If 
visualization, 214 f 
Blood clots 
m bladder. 220, 221* 
covering vesical tumor, 224, 225* 
filling defects from, 122 
in pelvis and caliccs, 132, 133* 
differentiation, 132 
Blood vessels aberrant, causing hy- 
dronephrosis, 106, 107*, 108, 109* 
Bone metastases 
from hypernephroma, 120, 121* 
from prostate, 286 ff 
Bouel visualized in inguinal hernia, 
180, 181* 

C 

Calafication 
adrenal, 134, 135* 
in bony pelvis, 202, 203* 
in gallbladder, 70, 71* 
pehac venous, differentiation from 
ureteral calculi, 154, 155* 
of renal and splenic arteries, 74, 75* 
iMth renal tuberculosis, 92, 94, 95* 
164, 165* 

of seminal \esiclcs, 238, 239* 
in simple renal qst, 34 
ureteral "l>eadcd," in renal tuber- 
culosis, 164, 165* 

Calaum increased intake causing 
nephrocalanosis, 64 
Calculi, biliary typical, 70, 71* 

Calculi, pancreatic 72, 73* 
differentiation, 72 
types, 72 

Calculi, prostatic 240,241® 


Calculi, renal 

calcium phosphate, 54, 55*, 58, 59* 
in calycine diverticulum, 62, 63* 
cy'stine, 66, 67* 
in cctopy, 156, 157* 
of epithelial debris, 60, 61* 
tilth hydronephrosis and pyelotub 
ular backflow, 26, 27* 
large, 66, 67* 

With little or no calcium, 60, 61 * 
"mulberry” calcium oxalate, 52, 54, 
55* 

multiple, 53, 56, 57* 
nonopaque 
air studies, 53 
in pyelograms, 53 
roentgen appearance, 52 
shadows simulating, 76, 77* 
calcified arteries, 74 
gallstones, 68, 69* 
simulating calcified gallbladder, 70, 
71* 

stag-hom, 52, 58, 59* 
perinephritic abscess with, 58 
With tuberculous pyonephrosis, 100, 
101 * 

and tumors in pelvis, 123 
uric acid, causing filling defect in 
pelvis, 60, 61* 

Calculi, ureteral 142 ff 
common sites, 142 
multiple, 150, 151*, 152, 153* 
roentgen signs, 142 
shadows simulating, 158, 159*, 160, 
161* 

screen defect, 160, 161* 
vascular plaques, 152, 153* 
in ureterocele, 152, 153* 

Calculi, uretfiral 300, 301* 

Calculi, vesical 182 fl 
calaum oxalate, 182 188, 189* 
in diverticula, 212, 213* 
tyTics, 182 
Cab CCS, renal 
blood clots in, 132, 133* 
elongated with simple renal qst, 
44, 45* 

with hydronephrosis, 104 
with hypoplasia, 31 
miniature, 38, 39* 
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K. 

Kidney 

tgcneiU, conjcnllil 80 
snomalid 
o( bhmd tupply SS 
cODgcnlol 80 ff 
of fonn 5 f f 
of nnrabcT SO f 
of podiion 82 f 
of tin 91 

itiophy with h^dronephrwii HM 
IDS. J 07 

aldficatlon with tuberculoth, ©I 
95 

defomliy from tlraplc c)«, 93 
d(U.-«haped. 82 
double so f JS 87 
hUiUnl 56 97 
naulpdvbwlth SO 86 97 
upper pole (n dUxnotli, 8 S 97 
dupl« (tee Kidney double) 
mopy (we Xciop>) 
fowd 82 
honeboe 40 41 
embryology 92 

with Urge h^dronephtoeU. 110 
111 

hjperpluU, 81 88 99 
byperirophy with »feo«ri». 90 
hypopljttia. 91 
calkes with 91 98 89 
OTcrdUtaitkm of mil pelrb 
with 91 

immobility with perirenil ibvcM. 
W S 9 * 

hitcellooi, nootubemiUroi 78 ff 
low with colled ureter 50 51 
krfcer pole %lth cirbutKle 80 B 1 
moMbie, 50 51 

duilngobhed from congenital 
eaopT 89 

w^vh hydrooephiotii, 50 61 
normab potJikn. 16 
outUoe with pyonephrotb 8 i 85 
potty 92.96 »7 
routed SO 21 

hydxoocphrwk, 108 109 
rupture pcriryqjhritlc abecew fol 
kmlog 90 91 
tljmold 9 - 


imicltiral maUomiatiom. 33 f 
tnbertultnb of 92 ff 
unaarertded 42 . 43 
L 

LeuLetnla myelofjeTKKB ncnrogeolc 
bUddcT with 29 ^ 293 
Uptodol jelly lor qito-orethrog 
raphr 230 

Lymph channeb Tbuelkailoo with 
py^plvmphatk bacLflow 23 
Lymph oodc^ mewntcrlc caldfved 
tlmaUtlnK ureteral calculi 158 
159 

51 

Mutch in Waddet 190 I 9 l 
MedUn bar 277 f- 279 
uTtthni with 278 279 
Mole almDlailng rmal mlculus 76 
77 

Muwiea. pacm. 1 mi of normal ihadow 
with p^enal abecew M 89 

N 

Needle rurglal In bladder 190 
191 

Nepbrocalciooaii. 04 65 
cauta M 

with hyperpararhyroiditm 61 05 
NepbfOlUliiaab (lee abo Calculi 
retul) 52 ff 

roentgeO Interpretation 52 
Neuroblaatoma- adrenal 129 
Neurofibroenaiotb. tumor ilmulailDg 
renal caJruloi, 76 77 
heoroayphiUt neurogenic bladder 
with 292,293 

O 

OttdUa deformam 290 291 
dlaUnctkm from prottark inctat 
taaea, 290 

Oticonrycllth rerwl Infeaiom from 
“8 

Oneophyte* detached terlebtal 158 
159 

OtteopoOJkwir dbtingubbed from 
oaieobUuk roetatiatei from prot- 
tatk cardootna 288 269 
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F 

Fecalith simulating ureteral calculus, 
158, 159* 

Feces impacted, simulating vesical 
tumor, 224, 225* 

Femur, metastases to 
from hypernephroma, 120, 121* 
from prostatic carcinoma, 28G 
from vesical tumor, 222, 223* 

Fistula 

nephrobronchial, 90, 91* 
with perinephritic abscess, 98, 99* 
perineal, 298, 299* 
from prostatic abscess to urethra, 
244, 245* 

from prostatic urethra to retrovesi 
cal space, 244, 245* 
tuberculous nephrocohc, with pen 
renal abscess, 88, 89* 
ureterovaginal, 152, 153* 
urethral, 236, 237* 

Fluoroscopy with perirenal abscess, 
88 

Foreign bodies 
in bladder, 182 f , 190 IT 
urethral, 300 301* 

Fomiv caliceal, 17 
Fracture pathologic, with hypeine- 
phroma, 120, 121* 

Furuncle renal infection from, 78 

G 

Gallbladder, calcified 70, 71* 
simulated by renal calculus, 70, 71* 
Gallstones 

characteristic appearance, 68 
simulating lenal calculi, 68, 69* 
typical, 70, 71* 

Gas spontaneous generation in and 
around urinary tract, 86, 87* 

Gland of Albarran, subcervical hv 
perplasia of, 246, 270 IT 
Gonorrhea urethral stiicluics with, 
294 ff 

H 

Hematuria with papillar) tumors, 
122 

Hernia, inguinal 
bladder in, 178 If 


bowel in, 180, 181* 

Hodgkin’s disease pyelotubular back 
flow with, 26, 27* 

Hydronephrosis 104 IT 

from aberrant blood vessels, 106, 
107*, 108, 109* 
causes, 104 

from congenital anomalies, 106, 
107* 

in crossed ectopic kidney with tire 
terectasis, pyclectasis and cahecta 
sis, 106, 107* 

in hoiscshoe kidney, 110, 111* 
in movable kidney, 50, 51* 
with renal tuinoi's, 113, 116, 117*, 
118, 119* 

roentgen signs, lOT 
in rotated kidne) 108,' 109* 
from ureteral obstruction, 110, 111* 
Hypcrncphioma 112 11 
bony metastasis from, 120, 121* 
Hyperparathyroidism nephrocalcmo 
sis with, 64, 65* 

H) perplasia renal, 31 
H)pertcnsion pyelolymphatic back 
flow with, 24, 25* 

Hypoplasia renal, 31 

I 

Iminobihration prolonged, causing 
nephrocalcinosis, 64 
Infections, chronic with pyclone 
phritis, uicterectasis nith, 168, 169* 
Infections, renal 
n cob, 78 f 

iMth spontaneous gas and ob 
stiurtion 111 diabetic, 86, 87* 
causing ncphiocalcinosis, 64 
foci of, 78 

nontubciculons, 78 ff 
staphylococcic, 78 
pyelography in, 78 
Infections, vcsic.il 198 II 
Infundibula 

with hydronephrosis, 106, 107* 
with p)cloncphritis, 79, 80, 81*, 82 
83* 

Ischium metastasis from hypemeph 
roma, 120, 121* 
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R 

Rldney 

jjtDcsli. confcnlal SO 
inomalla 
ol blood (uppl) U 
COClgCTtltsl SO 0 

ot fom SI f 
of number 30 f 
ot podlkm S2 f 
of die 81 

•trophy With hjdiowphroifa, 101 
100 107 

caldtkatfoD with tubcraikwii 91 
93 

deformity from thnple cyu 33 
dUt-duped. 32 
doable 30 f 36 37 
bflateral 36 37* 
renal pdvb with SO 30 37 
upper pole In dtefooiCt. 90 57 
duplex (lec KWoey double) 
ectopy (*ee Irtopy) 

(uKd n 
honnboe ^0 41 
ecabryolo^ S2 

with Ui^ hydrooepbrori* 1)0 

111 

SI U S9 

hypertrophy with aiyeDesU. SO 
hypoplaiU 91 
ollcet with SI S8 99 
overdlfteniion of reml pelrto 
with 31 

immobility with perlrenil mbKCM. 
es 99 

Inlectlom. oootubcrcuWnis, 78 fl 
low with colled nreter 50 51 
lower pole with carbuncle 80 Bl 
□kOMlde. 50 51 

dbUngnbbed (rocn roogmital 
eclop^ 55 

with hydrocxyihrtwh. 50 61 
nomub podtloQ 16 
outline ^ih p^onepbrodv 81 85 
putty 92. 96, 97 
routed. 21 
hydroriephrotlc. 108 109* 
rupture pcrlnephritk ■!*(«■ fol 
krwlQX 90 91 
dipnoid S2 


•tnidural tnalfornutlorM 33 L 
tubercnlotk of 92 If 
tuuumdetl. 4'’ 43* 

L 

LeuVemlL mycloj^oui. neurogenic 
bladder with 292. S9S 
Uplodol Jellr for owo-orethrog 
raphy 230 

Lymph channeU Tbuallzatkjo with 
pydoUmpfaatlc barUIow 23 
Lymph noder meieiiterlc c*ldficd 
•ImulatlDg itTCleral calculi 158 
139 

Match In bladder 190 191 
Median bar ITT t 279 
urethra with 278 279 
Mole ilfDulailng rtmal calculm 70 
77 

Minckv pwxt. kai of noniul ihadow 
with perirenal abacen. 88 89* 

N 

Needle' wirglal in bladder 190 
J91 

Nephrocaldmalk 04 Q 

cauaea. 6! 

wUh hyperparathyroWtan 64 65 
NepbroUibXaab (lee alio Calculi 
renal) 52 3 

roentgen Interpretation. 62 
Neuroblauooa adrenal 129 
NeuTofibromatoels tDmoT tlmulatlng 
renal calculta, 0 7^ 

Xeuioiypbntv neurogenic bladder 
with 292.293 

O 

Oneflti deformans 290 291 
dbeinaton from prostailc metu 
tales 290 

OJeomyelllh- renal Infectiooi from 

76 

Ottcnphyie: detached tmebTal 158 
159 

O«eopoliilotb dUtbigulshcd from 
««eobla*tlc roeomaset from pros- 
Utk carcinoma 288 289 
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Oxygen injection for visualization of 
adrenal tumors, 134, 135* 

P 

Pancreas calculi in, 72, 73* 

Papilloma 124, 125* 

Paraffinoma vesical, calcification 
around, 202, 203* 

Paraganglioma 134, 135* 
Parathyroid, adenoma of, nephrocal 
cinosis with, 64, 65* 

Parenchyma catheter penetration of, 
28, 29* 

Pelviolithotomy leakage following, 
90, 91* 

Pelvis, bony 

calcifications in, 202, 203* 
differentiation of osteitis deformans 
and prostatic metastasis in, 290 
with exstrophy of bladder, 180, 181* 
malformations with urethral ano 
mahes, 234, 235* 

metastascs from prostatic carci- 
noma, 286 ff 
Pelvis, renal 

abnormal position causing hydro 
nephrosis, 106, 107* 
bifid, with one ureter, 20, 21* 
blood clots in, 132, 133* 
catheter penetration of, 28, 29* 
dilatation in pregnancy, 102, 103* 
in double kidney, 30, 36, 37* 
filling defect from uric acid stone, 
60, 61 

with fused crossed cctopy, 32 
with hydronephrosis, 104 > 

normal, 16 ff 

sanations, 16 ff , 20, 2i * 
oserdistenlion vith hypoplasia, „ 
with parenchymal tiimois 113 
pyelographic study, 16 If 
mill pyelonephritis, 79 
shape, 16 (f , 19* 
mth tuberculosis, renal, 92 
mth tuberculous pyonephrosis, 100, 
101 * 

tumors of, 122 ff 

unusual ureteral attachment to, 20, 
21 * 


vesical implant of tumor of, 216, 
217* 

Pheochromocytoma adrenal, 134, 
135* 

Phlebohths 154, 155*, 156, 157* 
differentiation from ureteral cal 
cub, 154, 155* 

Placenta in fundus, 196, 197* 
praevia, cystography in, 194 (f 
Plaques vascular calcified, resembling 
ureteral calculi, ICO, 161* 
Poisoning mercury and uranium, 
causing ncphrocalcinosis, 64 
Polycystic disease 34, 46, 47*, 48, 49* 
m children, 129, 130, 131* 
Pregnancy 

ectopic, attached to bladder, 196, 
197* 

pyelitis of, 102, 103* 
urinary tract dilatation in, 102, 103* 
Prostate 

abscesses in, 244, 245* 
calculi in, 240, 241* 
carcinoma of, 280 ff 
metastascs to bone from, 286 If 
suspected, urethra and verumon 
unum with, 242, 243* 
cavities in, 244, 245* 
hyperplasia benign, 246 ff 
causing chronic obstruction, 204 
f 

causing ureterectasis, 166, 167* 
filling defect in bladder with, 
248 ff 

“horse collar” defect with, 258 
259* 

residual urine with, 254 
types, 246 ff 
uiethra mth, 246 ff 
\csical calculi with, 184, 185* 
with vesical diverticulum, 208, 
209* 


liypeqilasia malignant, simulating' 
c'lcal tumor, 221, 225* 


in\ 

’ed by 

sarcoma of urogenital 


m, 272, 273* 


Prose, 

om) 

suprapubic, cysto 

lire 

thr 


of urcihi'a after. 


275* 

1 



Prostatitis 1 

\c, 242, 243* 
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Pnblr booer with cotrophy IW 
ISl 

PubU, mrtaiiwh from hypernephro- 
ma. 120 m 

Pydctiwli. with hydronephroili In 
cTowert cctopT 106 107 
Pyeliti*. ol prtgnmcy 102. 105 
Pyetofram normah 16 18 19 
Pyelography 

In icnic ftaph>loa)Ccic renal In 
fcctkpTO 78 

ilr B mcdlom for noDopa^iuc cal 
cnll, 65 

type for renal pelrU 10 ff 
of nrinarr tract, IS 
PyelonephrltU 
acute 80 81 

aihranced blUterah 92 85 
from B, coll X ray ilgm 79 
chronic 80 81 
ten&Jnolofy 78 
ureterectxm with 108 100 
PyemephrcaU. W 86 
definition 81 

dtflerestlauoQ of tobemilous and 
nonruberculom. 84 
with htdrooephroib 104 
tuberculout. 88 99 100 101 

with tenal calcuU 100 \01 
R 

RetdJInghauaen I diaeaae tumor aim 
oUiiog renal cakuloi id 77 
Rectum cardoocoa roetaaUik to arc 
thra 296 299 

5 

Sarctna of urof^llal ridge Invad 
Ing prwuie. 272 275 
ScleroaU oateoblaiilc metiMa^ from 
prwaik ortdwma 288 
Scoltovi loTubar with perirenal ah 
»ce», 88 89 
Screen inicmlhing 
elefm 

<lmulatinf renal calculua. I 77 
iimulating ureteral calcu GO 

161 

telectlon of 13 

Seminal reticle^, rhua ISr, 

2sn 


SpUcr leg deformity with renal tu 

iDon IIS lie 117 

Spine fracture, neuiogcnlc bladder 
with 29” 293 

Sponge aurglcal In bladder 192. 
193 

Suphyhxocnu aureui In renal Infcc 
tkma 78 

SulfonamMei pcedpUatkin causing 
nephrolliblaslt. 62 
Symphysis, spread with epispadias 
234 236 

T 

Tubeiculoiu 

pulmonary pyetolymphatlc Imd. 

flow with 21 25 
renal 92 ff 
roentgen plnure 8” 
types 92 

ureter in 161 165 
timulaied by caldTed resial and 
splenic anerica. 74 
am ral smdure with I0S 1S9 
Tumoo 

adrenal 131 1S5 
renal taallgnani 
In adulu. 112 ff 
In children 129 IJ 
In parenchyma 112(1 
In peltfai. 122 ff 
ureteial, 1&4 165 
214 fl 

Wilma 129 ISo 151 
U 

U rr 

ith blild resral pcU h 20 21 
Ifuro on 140 lU 
iaicall 1 12 IL 

rongmltil ancunalks. no 111 
with e lopT 
ooried 52, 42, 43 
uncTcnwd 53 

Implants from renal tumors, 122 
long colled with low Vldner 60 

51 

rwmlnullratkm with hydronephro- 
•h. 100 ff 
rwwnul, 158 159 



[318] The Urinary Tract: Index 


Oxygen injection for visualization of 
adrenal tumors, 134, 135* 

1 > 

Pancreas calculi in, 72, 73* 

Papilloma 124, 125* 

ParafTinoma vesical, calcification 
around, 202, 203* 

Paraganglioma 134, 135* 
Parathyroid, adenoma of, nephrocal 
cinosis with, 64, 65* 

Parencliyma catheter penetration of, 
28, 29* 

Pelviolithotomy leakage following, 
90, 91* 

Pelvis, bony 

calcifications in, 202, 203* 
differentiation of osteitis deformans 
and prostatic metastasis in, 290 
with exstrophy of bladder, 180, 181* 
malformations with urethral ano 
malics, 234, 235* 

metastascs from prostatic carci 
noma, 28G ff 
Pelvis, renal 

abnormal position causing hydro 
nephrosis, lOG, 107* 
bifid, with one ureter, 20, 21* 
blood clots in, 132, 133* 
catheter penetration of, 28, 29* 
dilatation in picgnaiic)', 102, 103“ 
in double kidiiej, 30, 30, 37* 
filling defect from uric acid stone, 
GO, G1 

with fused crossed cctopy, 32 
with hydronephrosis, 104 >' 

normal, IG ff 

variations, IG If, 20, 2i* 
overdistention tMth hjpoplasia, ,, 
with parenchjmal tumoi-s 113 
pjelographic stud), 10 If 
with pyelonephritis, 79 
shape, IG If , 19* 
null tuberculosis, renal, 92 
with tubcrailoiis pvoncplirosis, 100, 
101* 

tumors of, 122 ff 

unusual iiicleral attachment to, 20, 
21 * 


vesical implant of tumor of, 21G. 
217* 

Pheochroinocytoma adrenal, 134, 
135* 

Phlebohths 154, 155*, 15G, 157* 
differentiation from ureteral cal 
cull, 154. 155* 

Placenta in fundus, 19G, 197* 
praevia, cystography in, 194 If 
Plaques vascular calcified, resembling 
ureteral calculi, 160, 161* 
Poisoning mercury and uranium, 
causing nephrocalcinosis, G4 
Polycystic disease 34, 4G, 47*, 48, 49* 
in children, 129, 130, 131* 
Pregnancy 

ectopic, attached to bladder, 19G, 
197* 

pyelitis of, 102, 103* 
urinary tract dilatation in, 102, 103* 
Prostate 

abscesses in, 244, 245* 
calculi in, 240, 241* 
carcinoma of, 280 IT 
metastascs to bone from, 286 ff 
suspected, urethra and verumon 
tanum with, 242, 243* 
cavities in, 244, 245* 
h)peiplasia benign, 246 ff 
causing chronic obstruction, 204 
f 

causing ureterectasis, 1G6, 167* 
filling defect in bladder with, 

’ 248 ff 

"horse collar” defect with, 258 
259* 

residual urine with, 254 
types, 24G ff 
uicthra wall, 246 ff 
vesical calculi iritli, 184, 185* 
with vesical diverticulum, 208 
209* 

h)perplasia malignant, simulating' 
csical tumor, 221, 225* 
ms 'cd b) sarcoma of urogenital 
'c, 272, 273* 

Prost. om) suprapubic, c)sto lire 

thr ’'V of iircthia after 274, 
275* 

Prostatitis 1 ^ic, 212, 213* 




[320] The Urinary Tract: Index 


' obstruction causing hydronephrosis, 

110 , 111 * 

perforation by catheter, 138, 139* 
points of narrowing, 138 
pressure during pregnancy, 102 
with renal tuberculosis, 92, 164, 
165* 

"beaded” appearance, 164, 165* 
stricture with tuberculosis, 168, 169* 
tumors of, 164, 165* 
unusual attacliment (o pelvis, 20 
21 * 

Urcterectasis 166 If 
causes, 166 

from chronic infections with pyc 
lonephritis, 168, 169* 
with chronic pyelonephritis, 79, 80 
81*, 82, 83* 

with hydronephrosis in crossed ec 
topy, 106, 107* 

from vesical diverticulum, 208, 209* 
Ureterocele 

containing stones, 152, 153* 
with ureterectasis and congenital 
stricture, 166, 167* 

Urethra 

"anterior tilting” with prosialic 
hyperplasia, 246 
calculus in, 240. 241*, 300, 301* 
carcinoma of, 298, 299* 
cavernous, 294 IT 

inOammatory strictures, 294 If 
with chronic prostatitis, 242, 243* 
congenital anomalies, 234, 235* 
with congenital contracture of ves 
ical neck, 236, 237* 
cysto urethrography of, 229 IT 
diverticula and abscesses 302 ff 
fistula, 236, 237* 
foreign body in, 300, 301* 
with median bar, 278, 279* 
metastases to, 298, 299* 
normal, 231 f , 233* 
posterior 229 If 

prostdtic, fistula to retrovesical 
space, 244, 215* 

with prostatic abscess and cavities, 
244 245* 


uith prostatic caicinoma, 280 If 
witli piostatic liypeiplasia, 246 IT 
"spreading" with prostatic hyper 
plasia, 246 

strictures, traumatic, 300, 301* 
after suprapubic prostatectomy, 
274, 275* 

Uterus 

fibroid of, 202, 203* 
placenta in, 196, 197* 

Urinary tract 

preparation for roentgen study, 13 
spontaneous generation of gas in 
and around, 86, 87* 
uppei , dilatation m pregnancy, 102, 
103* 

Urine 

With hydronephrosis, 104 
leakage after pelviolithotoniy, 90 
91* 

residual, with prostatic liyperplasia 
254 

Urogenital ridge sarcoma of, invad 
ing prostate, 272, 273* 

V 

Vas deferens calcification, 238, 239* 
Vein 

aberrant, causing hydronephrosis 
108, 109* 

arcuate, of parenchyma, w'lth pyelo 
venous backflow, 22, 24 , 25* 
Vertebrae 

lumbar, metastases from prostatic 
carcinoma, 286 

processes simulating ureteral cal 
cub, 158, 159* 

Verumontanum visualization ivith 
chronic prostatitis, 242, 243* 

Vial glass, in bladder, 190, 191* 
Vitamins D, increased intake cans 
mg nephrocalcinosis, 64 

\V 

Wilms' tumor 129, 130, 131* 

X 

Xanthomatosis catheter penetration 
of renal pelvis in, 28, 29* 




